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CONTRIBUTIONS TO THE ARCHAEOLOGY OF MAMMOTH 

CAVE AND VICINITY, KENTUCKY. 

By N. C. Nelson. 



PREFACE. 

Cave archaeology has many incentives in America. In the first place, 
this line of research has yielded unprecedented results in Europe and some 
of the Old World investigators still persist in arguing that application on 
our part would duplicate their own achievements. In the second place, 
we possess an abimdance of caverns and rock-shelters scattered over widely 
differing sections of our continent and there is sufficient evidence also that 
the aborigines have commonly made use of them. In the third place, 
caverns furnish exceptional conditions for the preservation of artifacts of 
all kinds. Consequently, one is strongly inclined to the opinion that 
here, if anywhere, we may hope- to find solutions for some of our archaeo- 
logical puzzles — the use, for example, of such problematic objects as 
banner stones, bird^tones, etc. Not only that but cave investigation may 
reasonably be expected to yield many perishable artifacts that would serve 
to verify and supplement our present notion, especially of the aboriginal 
cultures of the eastern United States. In the fourth and last place, the 
caves appear to hold the key to the archaeological problem — i. e., the 
chronology — for several large and important continental areas. The 
reason for this is that nowhere else can we be quite so sure of the validity 
of stratigraphic results as in cave-floor deposits. Shell-heaps may be 
almost equally satisfactory for certain coastal regions — and it may not 
be untimely to remark that shell-heaps have not yet been adequately inves- 
tigated. The ordinary earthmound, however, or the ordinary village site, 
while it may furnish clues regarding the time sequence of particular traits 
of culture, does not appear to be suitable for speedy and precise results. 
Likewise our finds in drift deposits as, for instance, in the Delaware and 
Ohio valleys — so promising and yet so baffling; if the effort devoted to 
these had been expended on caves and rock-shelters we should doubtless 
long ago have had cleared up the issue involved. 

Most of these incentives have been apparent for a long time. There 
can be no doubt, for example, that the remarkable European discoveries 
directly prompted cave investigations in this country by such men as 
Professors F. \V. Putnam, J. C. Merriam, Charles Peabody, W. K. Moore- 
head, W. C. Mills, and others. At present a really considerable amount of 
cave work has been done in America, extending from one extreme of the 
continent to the other and ranging over a period of time dating back at 
least to 1835. Various centers such as Patagonia, Brazil, Yucatan, our 
own Southwest, Kentucky with adjacent states, California, and even 
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Alaska have been tried out more or less thoroughly^ but with what have 
hitherto been regarded as essentially negative results. It might be profit- 
able in this place to consider at length the history of American cave archaeol- 
ogy and to cite a bibliography; but time forbids. Men and institutions, 
one after another, appear to have taken up the work with enthusiasm and 
after a few years to have given it up again. The difficulty, it seems to the 
writer, has been that they have all expected too much. But while our 
work has been sporadic it has not been altogether superficial nor without 
value. We have learned enough perhaps to warn us against the sanguine 
expectations of our European colleagues and, whether or not this may 
account for the apparent neglect of the field, some of us are still convinced 
that cave work should be continued. 

It was thoughts such as these that prompted the American Museum 
to make a preliminary examination of some of the Kentucky caverns last 
summer. The Mammoth Cave happened to be one of the sites chi^y 
because the cave management some foiu* or five years ago made us a 
generous gift of archaeological material, including several choice textile 
specimens, found in the Mammoth and Salts caves on their estate. Our 
desire was to learn something of the conditions under which such perish- 
able objects occurred, whether there might not be more, etc. There was 
no real expectation of finding any essentially new data here because the 
cave had been frequented for more than a century and in fact had been 
studied by no less an authority than the late Professor F. W. Putnam him- 
self. Indeed, it is probably not far from the truth to say that it was here 
that Professor Putnam received the inspiration which turned him from 
natural to anthropological science — making him the sponsor for archaeo- 
logical research all over the American continent. 

The Kentucky region was deliberately chosen. For one thing it lies 
south of the limits of glaciation. If the Indian was in fact present on the 
American continent during the ice age he might as easily have inhabited 
Kentucky and Tennessee as his contemporaries of the Old World did the 
borders of the Pyrenean uplift. Geologically and topographically the two 
regions are in many respects similar. In both cases we have limestone 
formations deeply eroded and consequently abounding in caverns and rock- 
shelters of great ago. ^loreover, this very limestone was the repository of 
raw material of which people ever\'where during tlie stone age stood in great 
need, viz., flint. But aside from this attraction the country as a whole 
in point of natural food resources seems to have been well suited to a primi- 
tive non-agricultural mode of life. It was well stocked with fish and game, 
to say nothing of vegetal products such as nuts, berries, and roots. The 
primeval forest of the eastern section of the state may have been heavier 
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than in the lower Pyrenean country; still, from all reports, it was less 
impenetrable than the half-despoiled timber lands of today. At any rate, 
the problem of getting about was not so difficult as might be imagined. 
The same geologic forces that provided caves and shelters to accommodate 
the primitive pioneers had also blazed avenues of commimication for them, 
because no equivalent section in the world is better served by navigable 
waterways than is the commonwealth of Kentucky. Besides, the buffalo 
began to roam the state in late prehistoric times, his deeply worn traik 
connecting river-fords, salt-licks, springs, and open grasslands, following 
usually the easiest grade or, in other words, the lines of least resistance, 
thus giving rise no doubt to some of the local modem highways. Under 
these circumstances one may readily believe that whatever the date of arrival 
of aboriginal man in these parts and whatever events transpired during 
his occupancy, the main facts are preserved for us, at least in part, in the 
cave deposits. 

In securing the data to be considered I am under obligation first of all 
to Judge Albert C. Janin of Washington, D. C, who as trustee of the Mam- 
moth Cave Estate not only presented some of the material directly, but also 
encouraged my own excavations. I am likewise indebted for helpful 
assistance to Manager H. M. Pinson and to Miss Helen Randolph. In 
working up the material I have to acknowledge assistance on several points. 
Thus the shell species have been identified jointly by Curator L. P. 
Gratacap of the Museum staff and by Dr. Bryant Walker of Detroit. The 
animal bones were identified by Mr. H. E. Anthony and Miss Mary C. 
Dickerson, also of the Museum staff. The text figures were drawn by Mr. 
W. Baake and the plan by Mr. S. Ichikawa. Lastly I am indebted to my 
wife for assistance in preparation of the manuscript. 

N. C. Nelson. 
August, 1917. 
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INTRODUCTION. 

Most of the original data embodied in the following report were col- 
lected by the writer in May and Novenjber, 1916. The additional items 
were abstracted from a series of miscellaneous cave specimens presented 
to the American Museum in 1913 by the Mammoth Cave Estate. The 
latter collection comprises catalogue numbers 20.0-5763-5778, the former 
numbers 20.1-136-216 and 99-7326-7331. 

A preliminary visit was made to Kentucky in the month of May. At 
that time the writer held consultation with Professor Arthur M. Miller of 
the State University at Lexington regarding suitable localities for investi- 
gation. Professor Miller suggested among other places the Kentucky 
River, or that section of it to the south of Lexington lying between Valley 
View and Highbridge. He took the trouble personally to accompany me 
to a small cave at the upper terminal, and I later went alone to verify con- 
ditions at the lower end. This stretch of the Kentucky, like the middle 
courses of the other rivers of the state, is cut deeply into a limestone forma- 
tion underlying the gently sloping tableland. The gorge at Highbridge is a 
little over three hundred feet deep and the towering palisades on either 
side of the river have been so far eroded as to afford numerous ledges and 
overhangs. A number of caves are also present, some of them, according 
to reports, showing indubitable evidence of Indian occupation. Village 
sites are likewise reported along the river, both on the plateau proper and 
on the narrow strips of bottom land occasionally wedged in between the 
river channel and one of the gorge walls. In such a locality the problem 
of secure and comfortable shelter was easily solved. But whether the 
Indian occupied the region, in particular the natural shelters, for any great 
length of time can, of course, be determined only by excavation, and this 
I found no opportunity to undertake. 

The second locality to be inspected and the one in which excavations 
were later commenced, was a short stretch of the Green River in the vicinity 
of Mammoth Cave in Edmonson County. Although nearly one hundred 
miles southwest 6f the Kentucky River segment described above, the 
general conditions are very similar excepting that caverns are here far more 
numerous. Green River is a stately current running through a deep wind- 
ing gorge and locally peculiar in that it is fed almost entirely from under- 
ground sources — a fact intimately connected with the production of 
caverns. The border country is again a plateau, forested and somewhat 
undulating, but averaging about three hundred feet above the river level. 
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This plateau is characterized in the first place by occasional outstanding 
"knobs" and in the second place by numerous sink-hole basins. 

The knobs are eminences of a pyramidal character, sometimes several 
hundred feet high and usually capped with sandstone, which register for us 
in a rough way the amoimt of erosion to which the country has been sub- 
jected. They are of special interest to the archaeologist chiefly because 
many of them are natural strongholds and as such were occupied by the 
Indians at least in relatively late times. As good local examples of these 
knobs there might be cited Indian Hill ^ and Somerset Hill, the former about 
twelve miles down the Green River and the latter about eighteen miles up 
the same stream from Mammoth Cave. 

The sink-hole basins, on the other hand, are depressions in the plateau 
surface resulting from the collapse of cavern roofs beneath. These basins 
act the part of funnels in catching up all the rain waters which usually drain 
through a vent in the bottom of each one and finally reach the river by de- 
vious xmderground channels. The waters in passage dissolve and wear away 
the limestone, thus gradually weakening the formation until new colli^)ses and 
consequent sink-holes are added. This process of subterranean erosion has 
been calculated to have been going on for one or two million years * untO 
the whole formation from the top of the plateau to the river level has been 
literally honeycombed with caverns. The Mammoth Cave, for example, is 
said to exhibit no less than five levels of galleries, the lowest of which is 
near enough to the river level to be flooded by the back-waters of the spring 
rise and therefore still in process of formation, while the upper is little more 
than fifty feet below the plateau surface and in process of refilling. 

Without professing to deal with the geology in a technical way, it must 
be obvious from the foregoing facts that the upper levels of these caverns 
are exceedingly old. They are in the majority of cases both dry and com- 
fortable, with a constant temperature of about 54 degrees Fahrenheit; 
in short, peculiarly suitable for the accommodation of early man. Here he 
could find protection from the elements as well as from pursuing enemies; 
here he could store his provisions indefinitely and preserve the remains of 
his dead; and here, finally, he was able to secure, in workable condition, 
one of his greatest necessities, namely, flint. It should therefore be no 
cause for wonder that many of the caverns and rock-shelters in the vicinity 
of Mammoth Cave, including that cave itself, give visible e\idence of having 
been frequented by the alx)rigines. 

The specific localities investigated in the Green River country embrace 
caverns, rock-shelters and "flint sites," i. e., spots in the cultivated fields 

I Putnam, (e). Vol. III. 62; Moore. 439, 487. 
> Shalor. 8. 
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tere worked and reject flints (strictly speaking, chert or hornstone), etc., 
CUT in quantity. For the sake of brevity, as weU as clearness, the princi- 
1 stations and the nature of the archaeok>gical material obtained from 
em are presented in tabular form as foUows: — 



Nanw « Locality 
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1 
f 
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j 
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■ 


i 

i 
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Mammoth Cave vestibule 

Flint site in valley bottom below Mammoth Cave 
Diion's Cave, near Mammoth Cave 

Cave 

landing 

right bank 
Rock-shelter, ca, 200 yards below Ikme Cave, right 

bank 
Haunted Cave, ca. 6 miles below Mammoth Cave hmd- 

ing, right bank 
Cfedar Snk. 5-6 miles southwest of Mammoth Cave 
Rock-shelters (:>) on the Napa farm, ca. 2 miles above 

FUnt site on the Napa farm, ca. 2 miles above Mam- 
moth Cave landing, right hank 

Flint Mte in Eden Valley, south of Three Springs 

Flint site and rock-shelter near Preacher Brown's 
house 

Flint site around Curtis Cave entrance. Eden Valley, 
ca. 2 miles east of Mammotli Cave 

Flint sites above and below Bedquilt Cave 

Salts Cave entrance and vestibule 

Salts Cave interior 

Ur<l Cave and Geld. 15 miles up river, near Rowletts 


• 




( 


• 

I ' 

1 
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Ail but the last-named situation are within a radius of six mfles of tk 
Manunoth Cave. Within this area many additional but mostly namdea 
places were indeed superficially examined with negative results, the aita 
listed above being merely such as were either tried out by excavation or on 
which positive data were obtained without prospecting. Yet the search 
was by no means exhaustive, as was made apparent during the last few 
days of my stay when reports began to come from various quarters about 
" Indian caves," etc., though evidently some of these were outside the six- 
mile limit. 

As may be observed in the table, the majority of the real archaeological 
stations are characterized by the presence of flint artifacts and by little ebe. 
The three or four principal exceptions are numbers 1 and 2, 10 and 19. Of 
these the last-mentioned, viz., the Salts Cave, may properly be omitted 
from detailed discussion. Several days were in fact devoted to woric in 
and around the entrance to this great cavern but no refuse deposits could ^ 
be located which had not already been turned over by previous investi- 
gators. Consequently, there is nothing of importance to add to the pub- 
lished observations on this site and the present new developments in the 
local archaeological problem are based on data obtained at sites 1, 3, 8, 
10, 17, and 21, in fact almost altogether on sites 1 and 10, i. e., the 
Mammoth Cave vestibule and the small rock-shelter near Bone Cave. 

Before proceeding to the subject it seems necessary to call special 
attention to the fact that the archaeological material to be presented comes 
mainly from three different sources, namely: (1) the open fields around the 
cave entrances, (2) the cave entrances proper, and (3) the cave interiors. 
Unfortunately, these three groups of data are somewhat disparate pheno- 
mena; that is to say, our understanding of their connections, culturally 
and chronologically, is incomplete. The relation of the cave vestibule 
material to that of the cave interiors is reasonably clear; but there is nc^ 
telling where the surface material from around the cave entrances belongs^ 
In other words, the inner logic of our theme does not show where we should 
begin or where end. Any one of several possible mechanical arrangement*- 
is open to objections. Up to the present time nothing trenchant has been 
published except on data from the cave interiors and it would seem most 
natural perhaps to begin with that division of our subject already made 
partially familiar. The historical jjerspective of the local archaeological 
investigations is, however, deemed of secondary importance in a disquisi- 
tion of this kind and it will therefore be ignored. The troublesome division 
of our subject, i. e., the data from the surface around the cave entrances, 
will be taken up first and disposed of very briefly by descriptions and 
comparisons. Next we shall pass in review all the publishe<l and newly 
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ed data from the interior of the caves and point out their close rela- 
> the monndbuilder culture and their comparatively modem origin, 
nally, we shall turn to a more intensive study of the new line of data 
ered in the Mammoth Cave vestibule, which data seem to the 
to be indicative of an older and more primitive stage of culture than 
t been recorded in this section of the country. 
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SURFACE SITES, MAINLY AROUND CAVE ENTRANCES. 

Among the "curiosities'' offered for sale to the Mammoth Ctv^ 
visitors in 1916 were several arrow points and similar objects of chert 
Inquiry disclosed that the disposal of such things was once a fairly thrivb)^ 
business and that certain individuals of the neighborhood have scoured Ae 
surrounding country- to keep up the supply. The places where the wBo 
occurred were spoken of as flint sites; and subsequent visits to some of ^ 
nearest of these revealed them to be probably either village sites or mjik- 
shops. Naturally, after being hunted over for two or three generatioDS, 
these places yield very few of the well finished and easily recognizable types 
of artifacts; hut the less specialized t^'pes, such as scrapers or the unfinished 
forms of chipped blades, are still quite common. The most productive sites 
discoverwi were numbers 3, 8, 17, and 21 of the table in the introduction 
(p. 11) and all the specimens presently to be described were obtained at 
one or the other of these four places. 



General Description of Sites. 

Mammoth Caw Field. Site number 3 denotes the wooded slope and 
the adjacent plateau directly above and east of the Mammoth Cave en- 
trance. Owing perliaps to a partial reforestation of the locality since 
aboriginal days and possibly also to the more intensive searching on the 
part of relic hunters, comparatively little archaeological material was to be 
seen here. If the place was a village site, as would seem probable, thee 
were no distinct indications of any kind to prove it either in the way of 
house sites, black camp dirt, broken pottery, or abraded stone objects. 
Only about sixty worked and unworked pieces of chert were brought away, 
but the fact that they occurred so close to the cave entrance seemed very 
suggestive. 

Moonshiners Cave Field. The locality given as number 8 (p. 11) is a 
small semicircular flat partly enclosed by the first bend of the Green River 
below Mammoth Cave Landing and situated directly opposite Moonshiners'' 
Cave. There is, however, no apparent relation between the flint site and 
the cave other than that of juxtaposition, and the name has been applied 
merely as a convenient designation. The situation seems strongly sugges- 
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tive of a village site but the field has been under cultivation for a long time 
and it may also have been flooded repeatedly so that no aboriginal traces 
except chert fragments remain. At the time of the visit the field was in 
grass and a workman and myself in the course of a half hour picked up only 
eighteen more or less distinctly worked specimens; but, according to 
common report, it was formerly a very rich site. 

Curtis Cave Field. Site number 17 indicates the little-known Curtis 
Cave, located in the Eden Valley, roughly two miles east of Mammoth 
Cave. The entrance to the cave is situated in an open cultivated field 
close to the base of a low wooded hill and is choked up with alluvium so 
that it cannot be traversed without a good deal of preliminary excavation. 
The surrounding field for some two hundred yards in certain directions 
is liberally strewn with fractured chert and apparently nothing else. To be 
sure, reports were current that "pestles" and other things had been found 
here; but while in the course of an hour's search we picked up over one 
himdred pieces of worked chert we did not observe a single indication of 
abraded stone work. This site is also known as one formerly rich in fine 
chipped stone specimens and a large fairly exquisite but typical spear point, 
said to have come from the place, was seen in the possession of a neighboring 
farmer. 

Salts Cave Field. The last surface site to be specifically mentioned is 
number 21 of the preceding table, viz., the field surrounding the eivtrance to 
Salts Cave. This archaeologically well-known underground den is located 
some three miles in a northeasterly direction from Mammoth Cave and in 
surroundings that might be characterized as gently rolling country. In the 
midst of an open field there is to be seen a clump of trees standing appar- 
ently on a low hillock. Going up the incline and stepping in among the 
trees one is unexpectedly confronted by a sink-hole measuring something 
over 100 by 150 feet on the horizontal and perhaps 50 or 60 feet in depth. 
The north slope of the bowl is particularly steep, being in fact partly broken 
by vertical rock exposures. From a gouged out seam in the rock, some 25 
feet below the rim of the bowl, there issues a small stream of water which 
flours over the remainder of the escarpment below and falls directly into 
the small entrance to the cave. In all probability the stream produced 
the entrance, though that is a suggestion of no particular concern to us. 
The local conditions have been outlined merely to show that we have here 
in close proximity all the elemental necessities conducive to permanent 
settlement, such as wood, water, soil for cultivation, and even shelter, if 
desired. Accordingly, the evidences of aboriginal frequentation in and 
around the entrance to this great cavern are no cause for surprise. 

As has already been stated, there are indications that the entrance to 
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the cave was used for camping purposes ^; although, in reality, only to a 
very slight extent. The reason for this was doubtless that the vestibule 
contained scarcely any level floor space and, what was more important, 
daylight could not reach even what little suitable camping space there was. 
Nevertheless, chert fragments were found both in the vestibule and on the 
slope of the sink-hole outside; though their frequency here was nothing 
compared to what was observed in the cultivated field surrounding the sink- 
hole. Repeated searches were made here and forty-two worked chert 
pieces out of over two hundred odd finds were brought away; but, as in 
the case of the preceding sites, nothing else was found to indicate that there 
had ever been a village in the vicinity. 

Citations of similar additional archaeological stations might be given 
on hearsay but the above will suffice. Whatever these places are, whether 
village sites or workshops, the conviction was inescapable from the start 
that they bore some intimate relation to their respectively adjoining caves. 
That the chert was quarried in the caves, as now seems most probable, did 
not occur to the writer at the time. Instead it seemed that the Indian 
perhaps chose to build his village near some cave entrance so that in time 
of trouble he might have a place of safety. If not that, then, inasmuch as 
he could hardly have lived permanently in the cave interiors, he must have 
lived in the entrances. Was it not already shown that he had lived in the 
Salts Cave entrance, even if the evidence was incommensurate with the 
amount of chert scattered in the surrounding field? It was reasoning of 
this sort that later resulted in excavations in the Mammoth Cave vestibule. 



Chert Artifacts Discovered. 

The investigation of the Green River surface sites having been both 
local and desultory it seems useless at this time to attempt detailed textual 
descriptions of all the items discovered. Several writers such as CarT^ 
Fowke, Young, Moorehead, and others have already familiarized us witt* 
the general nature of Kentucky's chipped implements. A rough analysis 
of the recognizable forms, with some illustrations, is. needed, however, fo"* 
purposes of comparison with the chipped artifacts from the Mammoth Car^ 
vestibule to be described later. In addition, there are three forms whicJ^ 
appear to merit sj>ecial attention because of marked resemblances the^ 
bear to certain well-recognized European palaeoliths. 

Miscellanexms Forms. The miscellaneous surface collections, partially 
illustrated in Fig. 1, appear to include: — 
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I. Core Forms — Flaked and Chipped All Over 

1. Unfiniahed Blades 

a Oblong (Fig. la) 
b Nearly disk-shaped 

2. Spear Points 

a Notched for attachment (Fig. lb) 
h Stemmed for attachment (Fig. Ic) 

3. Arrow Points 

a Notched (?) 

b Stemmed (Figs, le, f ) 

4. Knives or Scrapers (Fig. Id) 

5. Scrapers 

a Notched edge (Fig. Ig) 
b Rounded edge (Fig. Ih) 

6. Perforators (Fig. li) 

II. Flake Forma — Chipped on Convex Side Only 

1. Scrapers — more or less thick 

a Side-scraper (?), i. c., racloir (Fig. Ij) 

6 End-scraper or planing tool (?), i. e., grattoir (Fig. Ik) 

c Notched scraper (Fig. Im) 

2. Knives or thin scrapers 

a Oblong (Fig. In) 
b Disk-shaped (Fig. 11) 
c Irregular forms 

The " flake form" division of the preceding list contains several specimens 
Mrhich are suggestive of European palaeoliths, particularly those illustrated 
by Pig. Ik, 1, n. Roughly speaking, they consist of concavo-convex flakes 
w^hich have been retouched by chipping along the edge, the chipping having 
Invariably been done from the concave side. Fig. Ik might pass for a Mous- 
terian scraper and Fig. In is a blade of the sort that is very common in 
Aurignacian and later deposits. But with only a few specimens in hand it 
would be unprofitable to dwell at length on the suggested similarities. 

End-Scrapers. A rather more interesting type of tool, of which several 
examples were found in the Curtis Cave Field, is shown in Fig. 2. The 
type is well known and has been figured and described before.^ It appears 
to occur practically all over the Mississippi Basin, including western Texas, 
New Mexico, and Wyoming. Moorehead classifies the type as a "spoon- 
shaped" scraper and the labels in the National Museum identify it as a 
"duck-billed" scraper. The different ideas suggested by these terminol- 
ogies correspond in a measure to an actual difference in form between the 
specimens from the eastern and western borders of the range of distribution. 
Those of the west, say from North Dakota or from the Staked Plain of Texas, 
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are generally rather short and rounded or oval in outline, while those (rom | 
the states east of tlie Mississippi are 
more often oblong, as in the case of 
the given illustration. Essentially, 
the particular specimens with which 
we are here concerned are more or 
less prismatic flakes, uf somewhat tri- 
angular outline, the hroader, thicker 
ends of which have been dressed by 
chipping to a very hi^h or abrupt 
angle. Often the chipping has been 
carried along one of the sides, occa- 
sionally e\en both sides, but in some 
specimens it is confined entirely to the 
end- Evidently the end retouch was 
for purposes of utilization while the 
side retouch was probably for accommodation. 

From the fact that tJiis type of implement seems to belong to tlie Plains 
Area it has generall,;- been regarded as a skin scraper; and the majority 
of the specimens being too short and stubby to be held effectively by the 
fingers it has been inferred that they were set in handles of wood or bone. 
WTiether hafted specimens have ever been found I have not been able to 
ascertain, but in any case there seems to be no reason for promulgating s 
new theory about them. Tlie western forms being little more than an incli 
in length they must undoubtedly have been hafted, but it seems quite 
possible for the specimen here illustrated to have been held directly in the 
band, although it is only of medium length. Whether tbeir use was entirely 
confined to skin-dressing may be questioned; some might conceivably have 
been used also for scraping wood or bone. Tlie abrupt and somewhat dulled 
edge was no doubt deliberately devised for purposes of control. By this 
is meant that whereas a thin cutting edge might take too large a bite and 
thus ruin the object on which it is being used, a dull abrupt edge like the one 
here adopted could not do so. This difference is in a measure comparable 
to that existing between the spoke-shave and the plane. 

But the point of chief interest ai^out this tool is that in general form and 
in mode of production it is almost identical witli the European gratlair of 
the middle and upper palaeolithic industries. The European tjpe to be 
sure is usually longer and the retouched end is more often rounded than 
straight, as in the illustration. Besides, the FrencJi forms at least are made 
with superior skill and precision owing probably to the greater tractabitity 
of the raw material employed. Xow, as is well known, the European 
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Wchaeologists have long regarded their grattmr as a sort of primitive planing 
tool; and while this explanation need not be entirely discredited it would 
Mem possible that we might in time convince them that some of these plan- 
ing tools were akin-dressing implements. 

SideScrapert. In addition to the roughly crescentic side-scraper 
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illustrated bj' Fig. I j, two or three otliers were found in the Ciirtia Cave 
Field. The most interesting of these is shown in Fig. 3. It is an oblong, 
slightly cur\'ed flake of triangular cross-section. The one thin incur\-ing 
edge has been slightly retouched on one 
side, presumably for scraping purposes, 
while the thick edge, or back, has been 
chipped it would seem for purposes of ac- 
commodating the hand. It is an imple- 
ment which would delight Professor Rutot. 
But without going into further details, we 
may conclude simply hy stating that this 
tool and the similar ones mentioned might 
very easily pass for Mousterian scrapers. 
Geometric Form. The last specimen 
to be singled out from the surface collec- 
tions is shown in Fig. 4. I'nfortunately it 

is the only one of its kind available and perhaps apology is due for present- 
ing it. I have no desire to classify it or even to describe it in detail. 
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Possibly it is nothing more than an odd form of the previously described 
end-scraper; but it looks very much like the geometric flints of late palaeo- 
lithic times. At least it is not a fragment of a larger tool: it was ddib- 
erately made into its present form. 



Conclusions. 

Perhaps before leaving the subject it may be well to state that there is 
no attempt to mislead anybody regarding the Green River flint industries. 
The liberties taken with terminology and the comparisons made with Euro- 
pean palaeoliths have been resorted to only for purposes of precision. Our 
Kentucky specimens might be of historic date so far as evidence to the 
contrary is concerned; but their resemblance to palaeolithic forms is not 
fancied. It is my personal opinion that were a well-selected series of these 
specimens handed over in an unlabelled condition to an European archae- 
ologist the chances are more than even that he would recognize them as 
palaeoliths and would proceed to distribute them over the whole range of 
that culture. But of course no sound inferences can be drawn from this 
fact regarding American chronology. For the present at least our speci- 
mens are merely proofs that in the elementary stages of tool-making the 
Indian and the palaeolithic man of Europe hit on the same processes, 
simply because they were the right processes. 

As to the nature of the sites themselves at which the specimens were 
picked up, no positive conclusion can be reached. They may have been 
village sites in spite of the fact that no evidence exists to that effect; but, 
inasmuch as we shall show later on that the chert in question was probably 
quarried in the respectively adjacent caves, it seems at least reasonably 
certain that our surface sites are essentially workshops, if nothing more. 
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INTERIORS OF THE MAMMOTH AND NEIGHBORING CAVES. 

The present investigation was not extended in any protracted or sj'ste- 
matic way to the interior of the caverns in the Green River country, for the 
reason mainly that this line of work seemed already well in hand. To have 
accomplished anything further of prime importance would have required 
more time than was at my disposal. A hasty examination was made in 
the forward jMirt of Salts Cave, but only a very few notes and collections 
were secured. In the Mammoth Cave, besides two or three preliminary 
visits, one entire day was devoted to a special examination of the main 
cave and a few of its secondary passages lying between the entrance and the 
dome known as Chief City. Some of the resulting data are new and worth 
recording, but before doing so it seems desirable to detail in a summary 
way the essential facts already placed on record by prior investigators. 



Earuest Discoveries, 1810-1820. 

The date of discovery and the history of early exploration, not only of 
the Mammoth Cave but of many other caverns in the vicinity, are shrouded 
in uncertainty.^ As a natural result, there is some confusion regarding 
the origin of many of the archaeological specimens recorded in the early 
writings. The late Professor F. W. Putnam while a member of the Ken- 
tucky Geological Survey, from 1870 to 1875 or thereabouts, was probably 
the first to approach the subject in a scientific manner. He made explora- 
tions of his own in several of the caves in question and he also reviewed the 
origin and nature of the earlier finds, some of which date back to about 
the year 1810. 

One find in particular, that of a richly furnished mummy, is of interest 
because it was minutely described as early as 1813, when it was exhibited 
m the Mammoth Cave. This description is quoted by Lewis Collins in 
his History of Kentucky,^ from which the following relevant excerpts are 
taken: — 

On my first visit to Mammoth Cave in 1813, 1 saw a relic of ancient times, which 
requires a minute description. This description is from a memorandum made in 

^ For the discovery of Mammoth Cave various dates ranging from 1707 to 1809 are 
given. See, e. g., Hovey, 15. 
« Collins. Vol. II. 159-160. 
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the Cftve at the time. !□ the digging of the saltpetre earth in the short cave [saf- 
pOMd bjr Bome to be Gothic Avenue in the Mammoth Cave], a flat rock was met 
with by tfae workmen, a little below the eurface of the earth, in the cave; this slou 
natMiMd and was about four feet nide and &a many long; beneath it was asquon 
excsvstion about three feet deep and as many in length and width. In this small 
nether HubterTB.nean rhamber sat in solemn silence one of the human epecia. i 
female with her wardrobe and ornaments placed at her aide. The body woe in 
a atat« of perfect preservation, and sitting erect. The arms were folded up. and 
tbe bftiids were laid ncruss the booom; around the two wrists waa wound a small 
cord, dorigncd, probably, to keep tbem in the posture in which they were Sri 
placed; around the iMxly and next thereto were wrapped two deerskins. Tbe« 
akina appeared to have been dressed in some mode different from what is now 
practised by any people of whom I have any knowledge. The hair of the skim 
were cut olT very near the surface. The skins were ornamented with the imprint* 
et vines and leaves, which were sketched with a substance perfectly white. Oiit- 
■ide of these two skins was a large square sheet, which was either wove or knil. 
The fabric was inner i>ark of a tree which I judge from appearance to be that of 
tbe linn tree. In its texture and appearance it resembled the south sea ialsnd 
cloth or matting; this sheet enveloped the whole body or [and?] head. The hsjr 
on the head was cut off within an eighth of an inch of the skin, except near tbe 
neck, where it was an inch long. The color of the hair was o. dark red; the teeth 
were whiU and perfect , . The features of this ancient member of the human faoiily 
much resembled those of a tall, handsome American woman. The forehead wu 

high, and the head well formed I discovered no blemish U|xin the body, except 

a wound between two ribs, near the backbone; and one of the eyes hod also \xta 
injured. The finger and toe nails were perfect and quite long. The features w 
regular. I measured the length of one of the bonca of the ann with a string, Gl 
tbe elbow to the wrist joint, and they equalled my own in length, viz., ten and a- 
inches. From the examination of the whole frame, I judged the tigure to be that d 
a very toll female, say five feet t«n inches in height. The body, at the time it « 
discovered, weighed but fourteen pounds, and was perfectly dry; on expdirure to 4 
ntrooephere, it gained in weight, by absorbing dampness, four pounds, . . , .The o 
of tbe skin was dark, not black; tbe flesh was hard and drj' upon the bones. 

At the side of the liody lay a pair of moccasins, a knapsack, and an indispensable, 
or reticule. . The moccasins were made of wove or knit liark, hke the wrapper I 
have described. Around the top was a Iwrder to add strength, and perhaps as an 
oraoment. These were of middling size, denoting feet of a small size. The shape of 
the moccasins differs Init little from the deerskin moccasins worn by the northern 
Indians, The knupsaek was of s wove or knit bark, with a deep strong border 
aroiuid the top, and was aliout the size of the knapsack used by soldiers. The 
workmonsliip of it was neul, and such ns would do credit, as a fabric, to a manufac- 
turer of the present day, Tlie reticule was also made of knit or wove bark. The 
■bape was much like a horseman's valise, opening its whole length on the top. On 
the aide of the opening, and a few inches from it, were two rows of loops, one row 
on each side. Two cords were fastened to one end of the reticule at the top, which 
passed through the loop on one side, and then on the other, the whole length, by 
which it was laced up and secured. The edges of the top of the reticule were strength- 
ened with deep fancy l>orders. The articles contained in the knapsack and r 
were quite numerous, and were as follows: one head-cap. made of wove a 
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■rk, wiUiout any border, luid of the ahape of the plaineat night-cap; seven head- 
I. made of quiUs of large birds, and put together somewhat in the way that 
laltier fans are made except that the pii>cs of the (juilla are not drawn to a point, 
re spread out in straight lines with the top. This was done by perforating the 
ape of the quill in two places, and running two cords through the holes, and then 
finding round the quills and the conl line thread, to fasten each quill in the place 
lMi|inr<d for it. These cords extended some length beyond the quills on each side, 
K thai on ploring the feathers erect, the feathers could be tied t^^ether at the back 
el ilip head. This would enable the wearer to present a beautiful display of feathers 
lUiDiling erect, and extending a distance above the head, and entirely surrounding 
b, Tiiese were most splendid head-dreases, and would be a magnificent ornament 
to thp head of a female at the present day. Several hundred strings of beuds; 
Ibew roDsisted of very hard, brown seeds, smaller than hemp seed, in each of which 
■ small hole had been made, and through the whole a small three-corded thread, 
uikr in appearance and texture to seine twine; these were tied up in bunches, 
a merchant ties up coral beads when he exposes them for sale. The red hoofs of 
IiKtts, on a string supposed to be worn around the neck as a necklace. These hoofs 
< about twenty in number, and may have been emblematic of innocence. The 
tliw of an eagle, with a hole in it, through which a cord was passed, so that it could 
n pendant from the neck. The jaw of a bear designed to l>e worn in the some 
f BS the eagle's claw, and supplied with a cord to suspend it aromid the neck. 
Tko rai.iJe-snake skins; one of these had fourteen rattles; these skins were mostly 
folded up. Some vegetable colotH done up in leaves. A small bunch of deer sinews, 
ntembliog cat-gut in appearance. Several bunches of thread and twine, two and 
(tree threaded, some of which were nearly white. Several needles some of which 
were of horn and some of bone; they were smooth, and appeared to have been much 
Med. These needles had each a knob or whorl at the top, and at the other end were 
tiTought to a point like a large sail needle. They had no eyelets to receive a thread. 
lilt top of one of the«e needles was handsomely scalloped. A hand-piece made of 
iw ikin, with a hole through it for the thumb, and designed probably ta protect 
be hand in the use of the needle, the same as thimbles are now used. Two whistles, 
ilwiit eight inches long, made of cane, with a joint about one-third the length; over 
^ joint ia an opening, extending to each side of the tube of the whistle; these 
Te about three-quarters of an inch long, and an inch wide, and each had a 
fi*l wed placed in the opening. These whistles were tied together with a cord 
"oiiad around them. 

TTie author of the description, whose identity is uncertaJn,' has beeo 
neld by some to ascribe the origin of his specimens to the Mammoth Cave. 
An uncritical reading of his test might perhaps yield such an interpretation, 
but in any case it is contradicted by at least two contemporary writers,* 
"ofessor Putnam probably discovered this for himself because in 1875 we 
finii him referring the mummy to Short Cave,' some eight miles away, while 

■ Collltu.wrillngitrlor 10 1847, In Vol. II. IGO, n-ren tu him u "& highly aclrntlflcgeDtle- 
"Wl of New Vort." while Proredsor Pmnftra, who quotes thin gtaie pusage la full aboul 
'"i- l«e k, 314) cefera to It u probably wrltUo by ooB Mr. Murrluii of Brookl>'a. 

■ PwQhun. 360: WUUns. 3U1-3S3. 

■ PulDun, e. e- (c). 413; (d). H. 
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Dr. Hovey in his Mammoth Cave guidebook (1912) credits the same find 
to Salts Cave.^ The actual facts of the case do not appeal to me as of any 
great importance. The writings of the day make it perfectly evident that 
several desiccated bodies were found at about the same time (181Q-20), 
some in the caverns and rock-shelters of Kentucky * and others in similar 
places in Tennessee; ^ and there is no inherent reason why one or more of 
these should not have come from the Mammoth Cave, especially as both 
Collins and Hovey state that skeletal material was uncovered here, pre- 
sumably by the saltpetre workers, in the front part of the cavern.* The 
Salts Cave finds alone seem to be entirely authentic, perhaps because of 
relatively late date, and Mr. H. C. Ganter of Glasgow Junction still possesses 
a mummy said to have been found here. A number of mummy discoveries 
evidently belonging to one and the same culture level being thus confused, 
I can do no better in this place than to list the objects found with them, 
regardless of the cave from which they may have been derived. The 
important items are as follows: — 

1. Cords, two, three and five stranded. 

2. Fishing nets, fragments of. 

3. Matting. 

4. Baskets, fragments of. 

5. Basket-coffins made of cane. 

6. Cloth, two dififerent kinds, woven or knitted of bark. 

7. Bags, different sizes, woven or knitted of bark. 

8. Moccasins, different sizes, woven or knitted of bark or flags. 

9. Head-cap, woven or knitted of bark. 

10. Belts. 

11. Dressed deerskins, ornamented with imprints of vines and leaves. 

12. Dressed deerskins with hair shaved off. 

13. Headdresses of feathers. 

14. Mantle covered with feathers — apparently attached shingle-roof fashion. 
16. Blanket woven of feathers — same principle as the feather blankets from 

the Cliff Dwellings of the Southwest. 

16. Fan of turkey tail-feathers. 

17. iStrings of beads made of perforated seeds. 

18. Indian beads, two — presumably of stone but not found with mummy. 

19. Necklace of fawn hoofs. 

20. Pendant of eagle claw with suspension cord. 

21. Pendant of l^ear jaw with suspension cord. 

22. Needles, or awls, of bone and antler. 

23. Whistles of cane reeds. 

24. Wooden bowl, § pint capacity — not found with mummy. 



» Hovey, 33. 
» MitchiU. 319. 

* Jones, l-<i. 

* CoUias, II. 158; Hovey, 34. 
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25. Bows and arrows. 

26. Poles cut with flint stones. 

27. Rattlesnake skins. 

28. Vegetable colors done up in leaves. 

29. Deer sinews — and other minor objects. 

30. Pottery vessels and fragments ^ 

This diversified list of cultural data speaks for itself and it is necessary 
merely in this place to point out to the reader two important facts concern- 
ing it. The first is that all but two or^three of the above items were the 
accompaniments of so-called mummies; and the second is that while it is 
impossible now to find out how these mummies were disposed of in the caves, 
some at least were secreted in stone graves * of the identical type commonly 
met with in the aboriginal cemeteries of both Kentucky and Tennessee 
and beyond. 



Kentucky Geological Survey Discoveries, 1870-1875. 

The comprehensive State Sur\'eys of Kentucky, begun about 1870 
under the direction of Professor N. S. Shaler, resulted in a new body of 
archaeological data being gathered from the Green Rivjer caves. On the 
scientific staff was the late Professor F. W. Putnam, serving in the capacity 
of naturalist. His work, as it happened, included a study of the cave fauna 
and while collecting this material his attention was forcibly drawn to the 
evidence of aboriginal \nsitation in the caves. Precisely what and how 
much of strictly archaeological work Professor Putnam really did is not 
quite clear; but Shaler, in his preface to the first memoir of th0 survey, 
especially announces a monograph by Putnam entitled: "On the Cavern 
Dwelling Races of Kentucky,'* with six plates. This paper unfortunately 



^ The above items are abstracted mostly from notes and letters written under dates 
ranging fcom about 1813 to 1820, i. e., shortly after the discovery of several mummies in the 
Oreen River country. See bibliography under: 

Flske. 303-304; Mitchlll, 319-320. 321-323, 329-330; Putnam, (b). 323-328; 
Wilkins. 362-363; see also Collins and Jones. 

The history of the collection is partly known. Prior to 1815 most of it fell into the hands 
of the American Antiquarian Society, Worcester, Massachusetts, where it remained in 1875 
when Professor Putnam reviewed it. Since then the mummy and probably all of its accom- 
paniments are said to have been turned over to the National Museum. Washington. D. C, 
where some of the material appears to be on exhibit, as I have recently seen fragments corre- 
sponding to items 8, 13. 17 and also item 24. i. e.. the wooden bowl. This last is passibly 
the hitherto mythical specimen which gave rise to the name Wooden Bowl Room for one of 
the chambers in the Mammoth Cave. The National Museum acquired a collection of tex- 
tiles said to have been /ound (about 1877) with a mummy in a cave eight miles from 
Mammoth Cave and which has been described and partly figured. See Holmes, (b), 34. 

« Wilkins. 362; Mite hill. 318; Putnam, (e). I. 5: 21. 
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was not issued, and Putnam's discoveries are set forth only in a limited 
way in the Peabody Museum reports and in several of the scientific periodi- 
cals of the day, already cited. In these abstracts it appears that Putn&m 
collected most of his archaeological data in the Salts Cave, althou^ he 
evidently also visited the Mammoth Cave and found similar if not as many 
specimens in that place. The list of specimens extracted from Prpfessor 
Putnam's writing * includes: — 

1. Bundles of raw textile materials. 

2. Cords, different sizes. 

3. Tassel or fringe of neatly braided fiber. 

4. Cloth, finely woven, dyed black stripes, darned. 

5. Moccasins of different sizes and materials. 

6. Feathers, of turkey? 

7. Reed torches tied with strips of bark. 

8. Burnt sticks showing choppings of stone ax. 

9. Grourds, fragments of large. 

10. Wooden platter, fragment of a. 

11. Pendant of perforated unio shell. 

12. Arrow point of flint. 

13. Fresh-water shells. 

14. Animal bones. 

15. Human excrement. 

16. Skeletal remains, a considerable amount of. 

17. Fireplaces and faggot stations. 

18. Imprints of sandalled feet.' 

As Professor Putnam has himself observed,' his list of data correspond? 
in many points with those associated with the mummies and it is hardly to 
be questioned that the two series of artifacts belong to one and the same type 
of culture. In other words, we seem warranted in concluding that the 
people who buried their dead in the caves were the same who left their 
effects scattered about on the cavern floors. 



Recent Discoveries. 

The archaeological cave investigations begun by the Kentucky State 
Survey came to an abrupt end apparently about 1875 and since then nothing 
seems to have been done until a few years ago when Colonel Bennett H. 
Young of Ix)uisville took a hand. As a man of wide interests and broad 



» Putnam, (b). (c). (d). 

* This series of specimens is stiU extant at the Peabody Museimi. Cambridge, 
Massachusetts. 

> Putnam, (d). 8; (e). I. 8: 50. 
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sympathies Colonel Young for many years has been an enthusiastic collector 
of things relating to the prehistory of his state. BKs lectures on archaeo- 
logical subjects have excited much interest in his own section of the country 
and in 1910, at the invitation of the Filson Club of his city, he prepared a 
sumptuous volume on the "Prehistoric Men of Kentucky," cited in the 
bibliography. The author expressly disclaims all effort at scientific presen- 
tation; nevertheless, the volume, in addition to its fine illustrations of rare 
and valuable specimens, sets forth not a few facts of importance. 

Commencing in 1894 as a field explorer. Colonel Young gave particular 
attention to the Mammoth, the Salts, and the Colossal caverns; but like 
his predecessor. Professor Putnam, he seems to have found most of his 
specimens in the Salts Cave. In this last-mentioned place he made several 
new observations. Thus he located and worked a refuse deposit directly 
inside the entrance; he observed — as did the writer — that the salts efflo- 
rescing on the cave walls had in many places been carefully scraped away, 
though whether by the aborigines or not is uncertain ; and he found places 
in the cave where an ocher-like clay had been dug. He also made note of 
the fact that worked and reject flints, etc., are strewn over the cultivated 
fields for a hundred yards or more around the entrance to the cave, indicate 
ing, probably, the fonner presence of a village or a workshop. Of movable 
cave artifacts he secured a long and interesting list, and I will cite those 
things not already included among Professor Putnam's finds. The list 
follows: — 

1. Cords, two, three, four and five stranded, twisted, plaited, spliced. 

2. Cloth, different weaves, some white striped. 

3. Matting — reported found. 

4. Moccasins, braided of cattail, of inner bark, of wild hemp; mended. 

5. Reticule or bag, 8 by 12 inches, woven, with two handles of plaited cord. 

6. Headdress of basket work of split cane. 

7. Turkey feathers with perforation. 

8. Cup made from squash shell or rind. 

9. Bottle of gourd, half-gallon capacity. 

10. Vessels of gourd, one showing evidence of boiling by means of hot stones. 

11. Platters made from gourd and mended, with string. 

12. Bowl or platter of sassafras wood, fragment of. 

13. Digging or planting sticks. 

14. Ladders of oak sapling and cedar, with branches. 

15. Scrapers of mussel shell. 

16. Bone awl. 

17. Notched flint ax. 

18. Chisel-like celt. 

19. Pestle of stone. 

20. Pottery vessel. 

21. Bundles of firewood and faggot reeds. 
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22. Gourds and gourd seeds, some of which have been germinated. 

23. Squash and squash seeds. 

24. Watermelon rind and seeds. 

25. Corncobs, Apparently of three different varieties. 

26. Sunflower head. 

27. Wild grape stems. 

28. Human excrement, indicating that sunflower and watermdon seeds, also 

hickory nuts, formed part of diet. 

29. ToImicco leaves and seed pods. 

ThLs series of specimens, and others not mentioned — being simply- 
duplicates of Professor Putnam's list, — were either found by CdwA 
Younj? or came under his direct observation and are nearly all illustrated 
in his book. I have not had opportunity personally to examine either this 
or any of the preceding collections, though probably even the oldest are stiD 
in part extant; and I have cited these lists merely for what they mxy be 
worth without comment and without accepting any responsibility for their 
ab.Holute correctness. 

There is one critical observation to be made in reference to O)loncl 
Young's collection, and that is that he failed to keep separate his finds from 
the interiors of the caverns and those from the camp refuse worked over by 
him in the entniiicc to Salts (^ave. This is unfortunate because, as will be 
made clear later on, it is possible that the two groups of data did not bebng 
to the same culture level and were therefore very likely not contemporary. 
When at Salts Cave I personally devoted some hours to searching in the 
entrance for rt'fuse beds which ha<l not already been overturned and the 
meager traces that I found yielded data of a character identical with the 
findings in the Mannnoth Cave vestibule. 



Present Discovkriks. 
artifacts. 

Suitunari/ Lint. We come finally to a brief consideration of the Museum's 
own data, obtained in part as a gift and in part by the writer while at the 
caves. 

Referring to the specimens donated in 19 1«*^ by the Mammoth Cave 
Estate, it should be stated first that tliey appear to have been found, all of 
them, in the Salts Cave. A few articles are not strictly of archaeologies* 
value but eliminating these we may itemize the remainder as follows: — 

1. Bundles of raw textile materials: flags, gra.sses, etc. 

2. Cords, twisted and l)raide<l. 
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3. Cloth, a small fragment of — probably part of a moccasin. 

4. Moccasins, two, adult size, with cord lacings (?). \ 

5. Child's moccasin. 

6 . Deerskin, fragment of. 

7. Torch of cane reeds tied together. 

8. Knitted bands of grass and bark — probably from torches. 

9. Bundle of ordinary sticks. 

10. Two sticks spliced or tied together with cord. 

1 1 . Charred poles with marks of stone ax. 

12. Gourds and squashes, large fragments of. 

13. Simflower head, portion of. 

14. Tobacco leaf.* 

In addition to the above I collected personally in the interior of the 
Salts Cave the following: — 

1. Corncob, portion of. 

2. Human excrement.* 

While from the interior of the Mammoth Cave were obtained: — 

1. Knotted torch wrappings of bark. 

2. Strings of different kinds. 

3. Torch of reeds tied with bark. 

4. Poles hanmiered and cut with stone tools. 

5. Gourd fragments. 

6. Hiunan excrement. 

7. Worked and reject flints.* 

A desirable completeness might be attained perhaps by figuring and 
describing in this place each of the listed items. However, I venture to 
refrain partly because of the relatively limited range of the data and partly 
also because most of the items have been described more or less satisfactorily 
a number of times already in the cited bibliography. A few additional 
observations seem to be in place nevertheless with reference to the textiles; 
while the last item in the list, the worked flints, forms an entirely new lead 
which calls for special consideration. 

Woven Moccasins. The shapely, slipper-like moccasins described and 
figured by Col. Young and others * are represented in the American Museum 
collection by three very frail and fragmentary examples. Two are of adult 
size, their extreme lengths being about 8^ inches; the third is of child size 
or barely 6 inches long, measured externally. In addition, there is a small 
textile fragment which, though of different technique, resembles the style 

» Cat. noe. 20.(>-67e3-6778. 

> Cat. nos. 20.1-216-216. 

> Cat. DOS. 20.1-13&-143. 

« Young. 301-2, 306-7; Moorehead, (c). 236; Holmes, (a). Figs. 67. 101; 0>), Fig. 9. 
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of weave employed in most of the specimens illustrated by Col. Voutigand 
is probably part of a fourth moccasin. 

Elach of the four specimens appears to have been woven of souie kind 
of grass, the blades alone having been used. Neither the warp not the 
woof element is appreciably twisted on itself. The warp strands (IS in fflie 
specimen and 20 in another) run lengthwise, i. e., from heel to toe. imtl 
the woof element (or elements) crosses these for the most part at a ti^t 
angle. The crossing is effected in one of two ways — either in plMn wiclicc- 
work fashion or in simple twined fashion, but each technique with a *pwiiil 
modification imposed perhaps by the uniqueness of the task in hand. The 
variation from the normal wicker technique hcs in the fact that two voot 




elementa are used under circumstances where only one would seem to be 
necessary and that one of these woof elementa always passes around iht 
right marginal warp but never the left, while the other woof element alwart 
passes around the left marginal warp but never the right. An examini- 
tion of Fig. 5 should make the facts clear. The variation from the normal 
twining technique consists simply in the fact that the successive course 
of the twined woof elements are twisted in opposite directions (see Fig. 6). 
Why this should be so can only be conjectured. Perhaps the resulting 
pattern was more pleasing; but, more likely, it was another scheme by 
which to avoid passing both woof elements over the marginal warp strands. 
To be sure, as may be found by experimentation, it is possible to turn the 
margin by only one woof strand and still keep the usual direction of twist, 
aa in ordinary basketry, but it would lea\e the margin of the moccaan 
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kimevhat weaker. In other words, it seems probable that the manner 
iployecl was a studied technical requirement. The next question to 
1m is: why shoi/ld the marginal warp strands never be turned by more 
an one of the two woof elements? Again, though there is not enough 
Bttterial at hand by which to prove the case, I am strongly inclined to the 
(pinion that it was a purely technical requirement. The weaving process 
began at the heel and ended at the toe, or rather in a median line above the 
toes. By oiuitting to pass one of the two woof elements over the marginal 




FUal Dome, Mammoth 



strands the woven portion of the moccasin advanced somewhat faster 
the middle than along the margins and this enabled the artisan to swing 
t two edges together over the toes in a perfectly natural way. 
, Without elaborating the facts any further in this place, we may close 
B subject by obsen'in^: that the manufacture of moccasins of this type 
yolves an extremdy curious combination of basket-making and weaving 
mciplei^, well worth further study. 
Worked Ckrrt. In looking over the published map of the Mammoth 
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Cave a place called Flint Dome was noticed. Later, when in the cavt, 
inquired about the place and the reason for its name. The answer was thit 
fiint occurred here and also in the neighboring passages. , Mr. Louis Bruo- 
ford, who was guiding, had not visited the gallery for many years and n 
experienced some difKculty in locating it. The floor of the narrow pi 
leading to our destination showed traces of both ancient fires and acattertid 
torch reeds. But what was stilt more interesting was the fact thai 
flanking walls presented a slightly diflerentiated .''eani of rock, almut 
feet thick, studded with nodules of chert or homstone. These noduJa 
were of different size-s and projected varjing distances from the wall. TTiE 
projecting portions had in a great many instances been struck off. leaiing 
exposed in the dull-colored matrix the bright blue-gray interiors n\ ik 
nodules. 

Here apd there on the floor lay numerous incomplete nodules and frag- 
ments, some with and 
without incrustations. Hand- 
ling a few of these I soon 
two which appear to haif 
been worked. One (Fig. ") is ] 
a roughly flaked core of the 
I'liiip-d^-poing type, the h^in- 
ning probably of a knife or s 
projectile point of some sort- 
The other (Fig. S) is a partly 
incnisted flake with immislak' 
able evidence of chipping or re- 
touching along one edge. Thi* 
latter is strongly suggestive of the grattoir carSnf or keel scraper so tj-pica^ 
of the Aurignacian culture horizon in Europe. But while such a resem' 
blunce exists and there is probability' also of the specimen having been use** 
after the manner of the Aurignacian planing-tool, the particular form her^ 
diown is no doubt purely accidental. The point to I>e urged here is not 
that this or that tj-pe of flaked or chipped stone implement was made buC 
rather the fact that raw material for such things was obtained in the cavp- 
The excursion to Flint Dome was made at the end of a long exhaustive 
day's work and the examination given the locality was consequently far" 
from thorough. N'e\ertheless, the sum of the evidence establishes beyoni 
reasonable doubt that the Indian (juarried chert in the recesses of the^ 
Mammoth Ca\-e. Very likely most of the chert fragments discovered in th^ 
vestibule excavations and also those found in the field about the entrance^ 
were obtained from outcrops in the cave similar to the one ttbo^'e describe*!- 
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If then, as we have seen, worked as well as reject flakes of chert are likewise 
strewn in quantity around the entrances to the Salts and Curtis caverns — 
not to mention others — is it not a reasonabl,e inference that the aborigines 
have also quarried in these caves? My own conclusion is, therefore, that 
whatever other purposes the Indian may have had in exploring the caverns, 
the search for raw material for tools and weapons was one. 



General Observations. 

Besides the collected specimens — identical in nature with those of 
preceding citations — independent notice was taken also of many collateral 
facts observed over and over again by prior visitors and investigators. 

In Salts Cave particular interest attaches to the so-called Mummy 
Valley chamber. There seems to be a considerable amount of ashes here, 
but whether the powdery material is really camp refuse I found no oppor- 
tunity to determine. If camp refuse, then it must be that there was, in 
aboriginal times, an entrance to the cave near this place, for it is altogether 
improbable that anybody should have carried firewood, torch material, 
and all the other necessities of life by way of the present entrance and a mile 
and a half or so beyond it into the interior. 

In the Mammoth Cave the commonest evidences of aboriginal visita- 
tions — scattered reeds, fireplaces, etc., — are most frequent in the main 
cave passage. They begin immediately beyond the century-old saltpetre 
works and continue to the Black Chamber; then there is an apparent ces- 
sation until Chief City (about three thousand yards from the entrance) is 
reached and beyond which the guides said very little was to be seen. But 
some of the side galleries were also explored by the Indian. Thus, a large 
gourd fragment and other things were turned up a considerable distance out 
Blue Spring Avenue; reeds occurred in the passage connecting Cataract Hall 
and Fairy Grotto; and lastly, as we have just seen, worked chert fragments 
were found in the passages leading off to Flint Dome. There can hardly 
be a doubt that a thorough archaeological exploration would show the 
Indian to have visited all the readily accessible parts of the cave. 

Having considered the general nature of the cave artifacts, it seems well 
to record also a few observations as to their principal modes of occurrence 
and the possible significance attaching thereto. Ordinarily, the cave floor 
is piled unevenly with rocks and boulders, but in some places it is covered 
with a deposit of fine yellow sand — the same sort of sand as was found in 
the vestibule excavation and presumably of fluvial origin. This material 
is today being used for dressing the tourist paths so that here and there pits 
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have been dug into it and examination is possible. The formation is nor- 
mally dr>' as dust and, what is more strange, often conspicuously loose 
and structureless in the upper horizons, as if it had been handled. We du^ 
into it in many places and found sections of charred cane, sticks, bits of 
string, pieces of gourd, etc., at various depths, but no human bones as we 
had hoped. The buried artifacts were commented upon by the Mammoth 
Cave personnel as normal occurrences. Mr. Edward Bishop, a reliable 
old guide, related that among other things a moccasin had been found 
some years ago in the vicinity of Snowcloud at a depth of more than two 
feet in this sand and beneath a boulder too large for one man to move. 
Whether this be literally true or not is of no particular moment; the topsy- 
turvy condition of the upper level of the sand formation is a fact, and a 
fact rather difficult to explain. It seems plausible, however, that prior 
investigators, like ourselves, may have regarded these sandbeds as desir- 
able burial places and in their hunt for skeletons they may have over- 
turned the material. If the disturbance is due to the Indian, as it mav well 
be, he would seem to have handled the sand for other purposes than inter- 
ment or else he must have removed his dead on departing from the locality — 
a rather unlikely supposition. 

But so far as reports and appearances go, the evidences of aboriginal 
frequentation are most common in the rocky portions of the cave. Natu- 
rally, after more than a century of tourist traffic through the main avenues 
of the Mammoth Cave little of importiince is to be found except by pains- 
taking search. In the Salts Cave, however, conditions must until recently 
have been quite different for neither Professor Putnam nor Colonel Young 
experienced difficulty in getting their respective collections, the items of 
which were found lying sometimes on the rock blocks but more often in 
crevices between them. In the Mammoth Cave today all that can be 
found on the surface in the way of strictly aboriginal artifacts are occasional 
bits of cord, knotted strips of bark from some torch bundle, chopped sticks 
and such like. On the other hand, broken sections of partly burnt cane * 
are exceedingly common, at least in certain localities; and we may perhaps 
elucidate the subject to l)est advantage by considering in detail what seems 
at present to be the most important of these centers of intensification, known 
in cave geography as Chief City. 

Chief City is an immense dome situated in what is generally referred to 



> A species of cane seeminKly smalltT but probably identical witli that found in the 
cave still grows along the banks of the Green River, and a si)ecinien brought away has been 
identified by Dr. Harrington Moore of the Museum Staff as Arundinaria tcrta. Kxperimen- 
tiition has not yet been carried out under proper (Conditions, but tlie indications are that a 
bundle of cane with a slight amoiuit of nursing will yield a fairly steady flame without the 
application of oils or fats as some have thought essential. 



(17.1 NtUon, Archaeology of Mamnioth Cattt. 37 

R the Main C!ave passage and fully three thousand yards from the entrance. 
(is the result of a tremendous tumble-down of rock which now rises from 
the normal floor level like a great heap of lahis and over which the traveler 
W to climb. By inference from the publisher! dimensions of the dome 
iterff. this small mountain of debris measures about ;J00 by 550 feet on the 
ioriwintal and the height may be anywhere from 00 to 100 feet — I neglected 
to cstimste it. In other words, the floor space within the limits of the great 
is unevenly heaped with a confused raasa of broken, sharp-edged 
boulders, affording hardly a solitary spot sufficiently smooth and level for a 
tnao to lie down in, \e\ertheless, reports fHo\'ey. 65-66) have been handed 
down to the effect that this place was a special rendezvous of the aborigines. 
ITiua, the first white explorers are said to have found here Itnpiements and 
potterj' ds well as blankets of woven bark; and a certain Dr. Bird is quoted 
IS having discovered in 1837 "astonishing unaccountable quantities'* of 
nne, woven moccasins, and other remains. The combiLstible materials, 
KTording to the early cave managers and visitors, were sufficiently plenti- 
ful to be used in kindling Ixmlires with which to illumine the dome. Today 
oowtifacts are to be found, but short sections of partly burnt cane are still 
Aickly scattered and fireplaces arc also noticeable in different places, though 
Bone with any considerable heaps of ashes. 

Granting that all the above reports arc substantially true, we have still 
tolook for other convincing evidences that the place was in reality a selected 
ittreat or camp. The Indian brought the combustibles and he no doubt also 
^ted most of the fires; but I searched his fireplaces in vain for a single 
tnu* of bone or shell, or anything else to indicate that he had eaten a meal 
W. I WHS told that shells had been found in the interior of the ca\e, but 
nwre traces will hardly pro\e the existence of a permanent camp. Man in 
• siiteof nature is not a creature of nocturnal habits and we have no archaeo- 
logical e\Hdence to show that he ever resorted to anything so impractical 
»nd detrimental as to make his home in the inner depths of caserns. The 
"dta is absurd ! Yet primitive man seems to have explored caves the world 
over and hia reasons for so doing are in most instances not at all clear. It 
"way In gi\'e way to romancing on the subject and to say, e. g., that the 
Indian explore<I Mammoth Cave out of simple curiosity; but when the 
nangen anil difficulties are soberly considered the explanation is not plau- 
"Ne. Neither does he appear to have used the cave as a " picture gallery " 
« Was ostensibly the case with some of the early peoples of the Old World. 
"ith somewhat more show of reason it might be urged that the cave visi- 
■ws interred their dead in the far interior as well as near the entrance; still, 
f^*n if concrete evidence were present, such a custom could hardly have been 
gHieril, involving as it did unnecessary practical difficulties. Chief City, 
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Dr. Hovey in his Mammoth Cave guidebook (1912) credits the same find 
to Salts Cave.* The actual facts of the case do not appeal to me as of any 
great importance. The writings of the day make it perfectly evident that 
several desiccated bodies were found at about the same time (1810-20), 
some in the caverns and rock-shelters of Kentucky * and others in similar 
places in Tennessee; ' and there is no inherent reason why one or more of 
these should not have come from the Mammoth Cave, especially as both 
Collins and Hovey state that skeletal material was uncovered here, pre- 
sumably by the saltpetre workers, in the front part of the cavern.^ The 
Salts Cave finds alone seem to be entirely authentic, perhaps because of 
relatively late date, and Mr. H. C. Ganter of Glasgow Junction stiU possesses 
a munmiy said to have been found here, A number of mummy discoveries 
evidently belonging to one and the same culture level being thus confused, 
I can do no better in this place than to list the objects found with them, 
regardless of the cave from which they may have been derived. The 
important items are as follows: — 

1. Cords, two, three and five stranded. 

2. Fishing nets, fragments of. 

3. Matting. 

4. Baskets, fragments of. 

5. Basket-coffins made of cane. 

6. Cloth, two different kinds, woven or knitted of bark. 

7. Bags, different sizes, woven or knitted of bark. 

8. Moccasins, different sizes, woven or knitted of bark or flags. 

9. Head-cap, woven or knitted of bark. 

10. Belts. 

11. Dressed deerskins, ornamented with imprints of vines and leaves. 

12. Dressed deerskins with hair shaved off. 

13. Headdresses of feathers. 

14. Mantle covered with feathers — apparently attached shingle-roof fashioD. 

15. Blanket woven of feathers — same principle as the feather blankets from 

the Cliff Dwellings of the Southwest. 

16. Fan of turkey tail-feathers. 

17. Strings of beads made of perforated seeds. 

18. Indian beads, two — presumably of stone but not found with mummy. 

19. Necklace of fawn hoofs. 

20. Pendant of eagle claw with suspension cord. 

21. Pendant of bear jaw with suspension cord. 

22. Needles, or awls, of bone and antler. 

23. Whistles of cane reeds. 

24. Wooden bowl, } pint capacity — not found with mummy. 



1 Hovey, 33. 

» MltchlU. 319. 

» Jones, 1-6. 

* Collins. II. 158; Hovey. 34. 
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consisted of mummies or desiccated bodies some of them secreted in stone 
graves and accompanied by artifacts of a particular stamp. The later 
discoveries, including those made by the writer, embrace mainly artifacts 
of the same nature as those associated with the mummies but which were 
found scattered loosely about on the cave floors, proving incidentally that 
the Indian besides burying his dead in the caves abo explored their in- 
teriors for purposes of quarrying chert. The identity and nature of the 
two groups of archaeological cave remains are accepted to mean that they 
belong to one and the same people or culture group and we shall try to show 
in the following pages what has already been suggested, namely, that thb 
culture group is one with the so-called stone-grave people who were mound- 
builders and who maintained their chief traits down into historic time. 
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of the high water mark. Semi-oval in outline, this "rock-house," as such 
places are called in local parlance, stretches about thirty feet along the cliff 
and the overhang measures as much as fifteen feet from front to rear. The 
place faces the sun and is a convenient and comfortable shelter, at least for 
summer use. The floor was strewn with slabs of rock dropped from the 
ceiling some four to six feet above. 



Excavations and Results. 

The downstream half of the shelter floor appeared to contain some earth 
as well as rock and in about the middle of it a small pit was opened which 
ultimately expanded into a cavity something like 5 feet wide, 7 feet long, 
and 2^ feet deep. 

Relic-Bearing Dibris and Contents, After removing a thin covering of 
earth there were encountered two layers of closely fitted pieces of limestone 
each about three inches thick and evidently broken remains of large slabs 
which had fallen en masse from the ceiling. Beneath was another stratum 
of earth and then again a bed of rock, which later turned out to be a stone 
grave. The earth referred to averaged five inches in thickness and in about 
the middle of it there was a thin streak of ashes and charcoal. Special 
examination of these ashes brought to light several bits of animal bone, 
four small flint flakes, one fragmentary blade chipped from the same 
material, and four very small fragments of pottery. There can therefore be 
no question as to the d^ris being genuine aboriginal camp refuse, even 
were it not true that pottery had before been reported from rock-shelters 
in this general region.^ 

The potsherds alone may deserve a few words of comment, though very 
little can be said about them, as the largest fragment at hand is less than 
one inch square and no more than three-sixteenths of an inch thick. On 
closer scrutiny the sherd appears striated as if "wiped" in finishing. Its 
color on the outside is faintly reddish but the inner surface is black and 
crackled. The paste is heavily tempered by coarse crystalline rock par- 
ticles — a fact of some interest because the large collection of pottery frag- 
ments recovered many years ago by the American Museum Expedition to 
the Fox Farm, in Mason County, northeastern Kentucky, appear invari- 
ably to be tempered with crushed shell.^ In general, however, the ware 
seems to conform to that typical of the region at large and which, as far as I 
have observed, is of only ordinary excellence. 



» Putnam, (b), 316; (e), 209, 491. 
* Smith, (a). 190. 
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Sione Grave and ConUnils. The second deposition of rock encountered 
in the excavation exhibited relations indicating the presence of a grave, 
which was ultimately laid bare aa shown in Fig. 9. It is, of course, u 
example of a mode of burial with which we are already familiar not only is 
Kentucky but in surrounding states. The cist in this instance is roughly 
oval in outline, measuring about 2 feet 6 inches bj' 3 feet 8 inches on the 
inside. It was constructed of twelve or thirteen slabs, of metlium and small 
sizes, set up on edge and covered with two large slabs suspended about 
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one foot above the bottom of the chamber, which was itself paved with small 
thin fragments of rock. Of the upright slabs there was one at the head 
(up-stream) and one at the foot which were exactly opposed and which in 
other respects appeared to be the principal rocks. The grave chamber was 
run practically full of solid earth, which when removed revealed the flexed 
remains of an adult female lying on the left side, head southeast, face south- 
west. The recovered parts of the skeleton are fairly well preserved; but, 
strange to relate, the lower jaw is missing. Probably no special significance 
attaches to this fact, however, because some of the larger bones show much 
evidence of having been gnawed and it is entirely possible that some rodent 
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25. Bows and arrows. 

26. Poles cut with flint stones. 

27. Rattlesnake skins. 

28. Vegetable colors done up in leaves. 

29. Deer sinews — and other minor objects. 

30. Pottery vessels and fragments *. 

This diversified list of cultural data speaks for itself and it is necessary 
merely in this place to point out to the reader two important facts concern- 
ing it The first is that all but two or ^three of the above items were the 
accompaniments of so-called mummies; and the second is that while it is 
impossible now to find out how these mummies were disposed of in the caves, 
some at least were secreted in stone graves * of the identical type commonly 
met with in the aboriginal cemeteries of both Kentucky and Tennessee 
and beyond. 



Kentucky Geological Survey Discoveries, 1870-1875. 

The comprehensive State Surveys of Kentucky, begun about 1870 
under the direction of Professor N. S. Shaler, resulted in a new body of 
archaeological data being gathered from the Green River caves. On the 
scientific staff was the late Professor F. W. Putnam, serving in the capacity 
of naturalist. His work, as it happened, included a study of the cave fauna 
and while collecting this material his attention was forcibly drawn to the 
evidence of aboriginal visitation in the caves. Precisely what and how 
much of strictly archaeological work Professor Putnam really did is not 
quite clear; but Shaler, in his preface to the first memoir of the survey, 
especially announces a monograph by Putnam entitled: "On the Cavern 
Dwelling Races of Kentucky," with six plates. This paper unfortunately 



^ The above items are abstracted mostly from notes and letters written under dates 
nnging fi;om about 1813 to 1820, i. e., shortly after the discovery of several mummies in the 
Oreoi River country. See biblio^aphy under: 

Flake. 303-304: Mltchill. 319-320. 321-323, 329-330; Putnam, (b). 323-328; 
WiUdns. 362-303: see also Collins and Jones. 

The history of the collection is partly known. Prior to 1815 most of it feU into the hands 
of the American Antiquarian Society, Worcester, Massachusetts, where it remained in 1875 
'hai Prof essor Putnam reviewed it. Since then the mummy and probably all of its accom- 
P^BlmentB are said to have been turned over to the National Museiun. Washington. D. C, 
vhereaome of the material appears to be on exhibit, as I have recently seen fragments corre- 
"Pooding to items 8, 13, 17 and also item 24. I. e., the wooden bowl. This last is possibly 
^ hitherto mjrthical specimen which gave rise to the name Wooden Bowl Room for one of 
^chambers In the Mammoth Cave. The National Museum acquired a collection of tex- 
^ said to have been /ound (about 1877) w^ith a mummy in a cave eight miles from 
Miminoth Cave and which has been described and partly figured. See Holmes, (b). 34. 

« WUkins, 362; Mltchill. 318; Putnam, (e). I. 5: 21. 
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iniijority of them to Shawnee and Delawmre Indians.^ But we are not for 
the moment interested in ethnic associations. The wide range of interre- 
luttnl cultural traits has been brought up merely to indicate that there are 
several independent lines of concrete cAidence (aside from the somatic 
|x)ssibilities) by which the Green River people can be shown to have been 
members of the mound-building tribes and that the archaeological material 
collected, say in Mammoth Cave, need not necessarily be regarded as more 
timn three or four hundred years old. 

With this conclusion fixed in mind let us now proceed to an examinitioa 
of the archaeological data discovered in the Mammoth Cave vestibule, data 
which it seems to the writer belong to a different stage of culture. 



1 TbomM. «92. 097. eOS. TOO 
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MAMMOTH CAVE VESTIBULE. 

Situation. 

The entrance to the world-famous Mammoth Cave is located in the 
bottom of a deep forested ravine which drains into the Green River from the 
left side, directly above the head of steamboat navigation.* The distance 
down the ravine to the river is about six hundred yards and the distance 
to the head of the ravine, i. e., to the top of the plateau, is something less 
than two hundred yards. The elevation of the entrance is a little over one 
hundred and ninety feet above the normal river level and about sixty-five 
feet below the surface of the immediately surrounding country. The 
general trend of the vestibule and forward end of the main cave passage 
is from the southeast to northwest, the entrance facing in the latter direc- 
tion, down the ra\ine. 

Origin and Nature of Entrance. 

WTiether there is any causal connection between the cave and the ravine 
does not particularly concern us, but the fact that the axes of the two prac- 
tically coincide suggests the possibility that the ravine is in part due to the 
collapse of the forward end of the cave. In any case the present entrance 
is of secondary origin, having resulted from the collapse of the cavern roof 
due to the weakening by surface erosion in the bottom of the ravine directly 
above it. The rock and soil which fell produced a dam, as it were, across 
the passage and the modem visitor, to enter the cavern, simply comes to the 
bottom of the 'ravine, below the break, and walks down the steep slope of 
this debris. All the drainage coming down the ravine from the plateau 
now falls over the upper edge of the break and lands at the foot of the dam, 
but ultimately finds its way through this loosely packed obstruction and 
continues down the ravine to the river. 

The position of the original entrance is of some concern to the archaeolo- 
gist. It may have been either a couple of hundred feet farther down the 
ravine or it may have been through the entrance to what is known as Dixon's 
Cave, some three to four hundred yards to the north. If the old entrance 



*■ The cavo is ordinarily reached over the Loul»ville and Nashville railroad by way of 
Glasgow Junction. 
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was only two hundred feet or less in front of the present one the cave inhabi- 
tants might possibly have lived in the vestibule, as determined, though the 
daylight reaching them would have been negligible. If, however, the old 
entrance was by way of Dixon's Cave then it is reasonably certain that the 
Indian did not camp in the Mammoth Cave until after the present entrance 
was formed. But whatever may be true about the old entrances — and 
it is by no means imi>ossibIe that the two were open at the same time — 
the presumption is strongly against habitation at that early date. 



Age of Entrance. 

The implied age of the present entrance is a pertinent question for dis- 
cussion. Perhaps expert opinion might differ on this point although 
geologists acquainted with the facts of erosion and deposition would hardly 
deny a respectable antiquity. It is my own opinion that the entrance 
originated simply as a sink-hole. At the time the vault underneath was 
25 to 35 feet high and the roof, when it collapsed, fell en masse to the floor 
of the cave passage leaving a deep hole, measuring about 35 to 70 feet, 
in the bottom of the ravine. Now from all reports this hole when first 
, entered, over one hundred years ago, was almost completely filled with 
rock and timber and alluvium rolled or washed into it from the ravine 
above. There is no certain way of measuring such accumulation, but in 
view of the fact that the roof-break was near the head of the ravine and the 
amount of drainage consequently very limited, it seems a safe guess that it 
involved a really considerable period of time. How long, whether one 
thousand or ten thousand years, would suffice to choke the entrance to the 
Mammoth Cave we shall have to leave for others to decide: the archaeolo- 
gist may rest satisfied for the present at least in the assurance that the age of 
the entrance puts no narrow time limit on the occupation of the cave by the 
early aborigines. 

Description of the Vestibule. 

Descending about thirty-five feet down the artificially created debris 
slope fronting the yawning entrance, the visitor finds himself on the floor 
of a large vestibule or antechamber. At the forward end this vestibule is 
about 40 feet wide and 18 feet high; but a glance rearward shows the ceiling 
to drop and the walls to draw in, so that at a point about two hundred feet 
from the entrance the passage is barely 15 feet wide and 7 feet high. Most 
of these facts are sufficiently apparent in the appended sketch plans (Fig. 
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10) of the cave, but it is to be specifically noted that the present condition 
is at least partly artificial, because the fioor level has been raised very 
considerably at the front of the chamber and excavated for passage at the 
rear, through the so-called "narrows." 

The vestibule is dry and comfortable, subject only to draught according 
as the out-of-doors temperature rises above or falls below the constant 
temperature of the cave. A small stream of water falls, as before stated, 
directly into the entrance and daylight at present reaches back about one 
hundred feet. If the entrance had faced southeast instead of northwest it 
would have been a most ideal place for aboriginal occupation, more ideal 
in fact than the long occupied Castillo Cave in Spain. 

Knowing beforehand that the Indians had frequented the far interior 
of the cave, it was impossible while visiting the place in May to resist the 
idea that they had camped more or less permanently in the vestibule. 
Indeed the flint flakes found in front of the cave and part way down the 
entrance sIop>e made it seem absolutely certain. However, the cave manage- 
ment informed me that the slope was graded not many years ago and that 
the vestibule floor had been raised and leveled by the addition of rock and 
cave earth brought from the interior. But Trustee Janin was interested 
and gladly consented to some trial excavations. 



Excavations in the Vestibule. 

Before describing the work done in the vestibulp it may be well to state 
that the investigation was intended to be of an entirely preliminary charac- 
ter. During the tourist season it could be nothing else. In the dead of 
winter, when visitors are few, it would be feasible perhaps to open up an 
extended area of the cave floor such as would be necessary in order to get 
down to any considerable depth. But the work was carried far enough to 
determine some highly important facts, so that until the general cave 
problem takes a new turn the Mammoth Cave may safely rest. * 

The excavations began in the bottom of the ravine out in front of the 
cave and extended down the entrance slope and for about 175 feet back 
into the cave, i. e., very close to the iron gate. Three series of trial pits 
were dug, one along the east wall, one along the west wall and one down 
the center of the front slope and floor space. Those outside the entrance 
promised little and were therefore not developed very far except in the case 
of a single trench near the top of the entrance slope. This yielded nothing 
whatever and the excavations were therefore soon confined to the middle 
section of the vestibule proper where camp refuse came to light in several 
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places. The accompanying floorplan and sections are designed to indicate 
the position and extent both of the relic-bearing debris and of the prin- 
cipal excavations made in it and near it. 



East Side Trenches. 

Trench I, Immediately inside the entrance there is a large "rockfill" 
in the floor through which the water pouring into the cave finds its way to 
the open ravine below: According to common report this fill occupies a 
depression "over twenty feet deep'* a depression presumably created in 
part by the water carrying away the intermixed soil and in part by the water 
dissolving the limestone itself. As we could not expect to reach a depth of 
twenty feet or more, the first floor trench was located several feet inside the 
rockfiU in what appeared to be solid cave earth. 

The site selected was 37 to 47 feet from the entrance — i. e., the point 
at which the falling water strikes the floor — and about 10 feet from the 
east wall. It seemed a place at which any depth might be reached without 
difficulty, but at little more than 5 feet below the surface we struck the 
living rock, evidently the undercurvdng cave wall, and could go no farther. 
The formation encountered was a yellowish clay-like substance, seemingly 
identical with the leached saltpetre earth stacked in the interior cave. In 
the matrix were mixed rocks, occasional bits of wood, bone, etc. Evidently 
the material was filled in, possibly more than a century ago, when saltpetre 
was being produced in the cave and when a driveway for ox carts, etc., had 
to be made over the uneven rockv entrance floor. 

Trench II. The second excavation was 58 to 73 feet from the entrance. 
It marked the point where the yellow clay of Trench I gave way to bedded 
materials of entirely different natures. One of these new formations, 
lying near the surface, turned out to be Indian camp refuse, but it was so 
loose and so devoid of bedding planes that I was unable to decide for awhile 
whether it was a primary or a secondary deposit — i. e., whether it lay as 
the aborigines left it or had been moved by modern man from some place 
in the interior. But after working the \'ertical breast back for a few feet 
stratification duly appeared. Lying partly beneath the loose extremity of 
this Indian refuse and partly beneath the adjacent yellow clay (see Sect. 
A-B in Fig. 10) was found a thick oblique stratum which seemed also to be 
refuse. It was a homogeneous muck-like substance, rather black in color 
and characterized by numerous small white specks which for a time were 
taken to be disintegrated shell fragments. There was much charcoal in. 
it and at a depth of 9 feet was found a roughly flaked flint, but whether 
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natural or artificial would be difficult to say. In general appearance the 
formation seemed to be camp refuse, possibly of a very ancient date, and yet 
there were no animal bones, no shells, and no certain artitacta such as were 
found in the refuse above. On the other hand, the debris after awhile 
yielded bits of wood — apparently shingles — etc., and the conclusion 
finally reached was that it could be nothing else than modem debris. 

Through this compact ma^ a trench had been cut, evidently a long 
time ago, and this trench was filled with ail sorts of rubbish of a modem 
character. Beneath the whole we came upon broken rocks, at first small 
slabs and later great boulders. These latter were so large that it was 
impossible to carrj' the excavation below 10 feet, but the shovel could be 
let down through a crevice between two boulders fully 5 feet farther. Con- 
sequently, if there is any relic-bearing debris at this point in the cave 
entrance it is at least 15 feet below the present floor level. 

Treruih III. The next opening made in the cave floor began at a point 
3 feet from the entrance and ended at 104 feet. This excavation was in 
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the heart of the relic-bearing deposit yielding a fair number of artifacts 
and for that and other reasons difficult to abandon. It was finally con- 
nected with an excavation along the west wail bj' means of a trench run- 
ning clear across the cave (see floorplan, i. e.. Fig. 10). The A--B and C-D 
sections (Figs. 10 and 11) of this excavation show the bulk of the distinctly 
stratified camp refuse to lie close to the east wall where in places it attains a 
depth of about 4 feet, while towards the center of the cave it thins out to a 
mere sprinkling. The forward end of the artificial stratum rises practically 
to the surface while the inner end dips under a sterile layer of what is 
probably, at least in part, modem filling. Limestone rock closely packed 
and placed in position as if dropf)ed from the cave ceiling underlies the whole 
excavation, and the transition from camp refuse to clear rock is somewhat 
gradual. Over near the east wall the rock foundation consists of immense 
oblong slabs or blocks producing a sort of hollow shelf on which the greater 
portion of the camp debris lies. The main excavation was carried down into 
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the underlying rock mass, where possible, but in general only as far as the 
Indian debris had sifted, which was approximately 6 feet below the floor 
level. 

Trench IV. The last east side trench to encounter the relic-bearing 
stratimi was dug 116 to 120 feet from the entrance. It revealed conditions 
corresponding in a general way to those obtaining at the inner extremity 
of Trench III. Beneath the thin black surface veneer came first a 2-foot 
layer of sterile yellow clay, next a few inches of rock mixed with black 
earth, then the Indian refuse 2 to 3 feet in thickness, again a layer of rock, 
and finally a yellow laminated bed of fine sand, identical with the sand 
found in the interior of the cave. As the sand was apparently of aqueous 
origin it seemed useless to go any deeper. The noteworthy fact, shown in 
Sect. A-B, (Fig. 10) is that both the upper and imder surfaces of the Indian 
d^ris rise towards the rear of the vestibule. 

Trench V, The last trench indicated in the general A-B section con- 
formed entirely with the suggestions of the preceding excavation. After 
passing through less than 2 feet of broken rock the fine sand appeared at 
once. This sand, as already stated, was carried to its place of deposition 
by flowing water and it is therefore very unlikely, in view of the position and 
general nature of the vestibule, that aboriginal remains are to be found 
beneath it. 

The West Side Trenches. 

Trench L This excavation, begun as a trench projected along the wall 
from about 20 to 40 feet inside the entrance, became a triangular cavity 
before it was finally abandoned. A glance at the general floorplan shows 
that a small pocket of relic-bearing refuse was found at this place. The 
accompanying E-F section (Fig. 12), taken at the point of maximum expan- 
sion of the debris, indicates a rather suggestive phenomenon. A layer of 
modem filling, consisting mainly of red clay, will be observed to cover the 
greater portion of the refuse; but for a distance of about 2 feet, next to 
the limestone wall, the plainly stratified Indian debris rises practically to the 
surface, attaining a depth of about 16 inches. The under surface of the 
debris is nearly level, resting as it does in part on a shelf of living rock cov- 
ered with a trace of aqueous sand. Everything about the section is normal 
except the sudden drop of the upper surface of the refuse. The alternating 
layers of ashes and black debris are left hanging in the air, as it were. In 
other words, the indications are that a portion — probably the greater 
portion — of this refuse deposit has been removed. How this was done 
could not be verified but it seems most probable that it was accomplished 
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by the swirling waters of a pool created in the entrance to the cave perhaps 
at times of abnormal precipitation. Closer study of the section will throw 
some light on the amount of material removed. The white and dark streaks 
in the refuse section are observed to thicken and abo to rise towards the 
right, i. e., in the direction away from the cave wall towards the center of 
the vestibule. This fact can mean only one thing, viz., that we have pre- 
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Fig. 12. E-F Section of Mammoth Cave Floor Deposits at about Thirty-two Feet tram 
the Entrance. 

served for us merely the shallow periphery of the original relic-bearing 
deposit. How large the deposit was, is of course impossible to say, but the 
evidence at hand seems to warrant the opinion that the Indian camped 
here for a long period of time. The mere fact that he camped so close to 
the entrance also suggests that daylight did not reach as far back in those 
days as it does at present. In other words, the array of facts here pre- 
sented strengthens the opinion, already advanced, that the entrance to the 
cave was nearly closed by debris when discovered by the white man. 

Trench II, We have now considered in some detail all the more impor- 
tant conditions obtaining in the various excavations and may therefore pass 
rapidly over the remaining trenches. The present cut extended from about 
47 to 52 feet along the wall and, if we group with it the adjoining center 
excavation (C I on the floorplan) it reached practically to the center of 
the cave. From the wall for a distance of 8 feet the living rock was again 
encountered, only 2 feet below the floor surface; but farther out no bottom 
was reached. Our trench proper showed alternating layers of red clay, 
black refuse and even some ashes, but it was sterile and undoubtedly all of 
modem origin. In excavation C I came first one foot of red clay, next about 
a foot of broken rock and then red clay again, continuing to unknown depth. 
We penetrated only about 8 feet of the material, which was as in contiguous 
trenches of the nature of modem filling. 
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Trench III. This excavation commenced at about 80 feet from the 
entrance and ended at about 100 feet. It was merely a narrow trench 1 to 
3J feet deep. At 80 feet the floor was yellow laminated sand, at 85 feet the 
Indian refuse commenced with a thin wedge and at 100 feet it had attained a 
depth of 9 to 15 inches, as shown in section C-D. The debris rested on 
broken rocks down among which it had sifted for a foot or more. 

Trench IV. This mere test pit, located at 109 to 113 feet from the 
entrance, revealed conditions similar to those on the opposite side of the cave. 
On top was found about 1 foot of red clay (modem filling), next 2 to 3 inches 
of dear Indian refuse, then 1^ feet of rock mixed with refuse, and finally 
clear broken rock, penetrated to a depth of only 1 foot. 

Trench V, The last excavation to be mentioned was located at 135 to 
139 feet from the entrance, exactly opposite Trench V by the east wall. 
It brought to light a very shallow deposit of camp refuse constituting the 
floor siu^ace and lying on a rock foundation composed mostly of large blocks. 
The site marks the extreme inner end of the signs of habitation in the cave 
vestibule. 

CoMPosmoN OF Camp Refuse. 

The deposit recognized as of aboriginal origin is composed mainly of 
ashes. In some of the sections obtained this substance occurred in a pure 
sta,te as white lenticular streaks or beds; but as a rule it was mixed with 
other things — especially charcoal and presumably camp wastage of all 
sorts — which gave it a dull gray appearance. It was extremely dry and 
po-^dery. Omitting the artifacts proper, an ordinary ocular analysis of the 
^fiise revealed the following components, listed in decreasing quantitative 



1. Ashes. 

2. Charcoal. 

3. Animal bones. 

4. Fresh water shells. 

5. Osseous human remains. 

6. Fragments of sandstone — the so-called Chester sandstone. 

7. A few waterwom pebbles. 

8. ^Two or three small lumps of blue-green clay. 

9. A small cemented lump of charred sunflower seeds. 

The absence of bits of wood, corncobs, nutshells, etc., excited at first 
particular thought. These things could have decayed, although one 
'^"''ould suppose that objects of this character might have been preserved 
^^definitely under the conditions presented. But when potsherds as well 



54 Anthropological Papers American Museum of Natural History. [Vol. XXII, 

as all the finer examples of polished stone artifacts, common to the region, 
also failed to turn up, interest began to be aroused and consequently more 
of the refuse was worked over than was originally intended. Nothing 
availed, however, and the list submitted covers (everything found. Of the 
items thus cited only a few merit further consideration. 

Animal Bones, The osseous faunal remains taken out amount in 
quantity to barely half a cubic foot and the individual bones are for the most 
part fragmentary and therefore not entirely identifiable. The more obvious 
forms, as determined by Mr. H. E. Anthony and Miss Mary C. Dickerson, 
of the Museum staff, include: — 

1. Black l)ear {Ursus americantia). 

2. Virginia opossum (Didelphs uirginianua). 

3. Porcupine {Erethizon dorsatum). 

4. Virginia deer {Odocoileous americanvs), 

5. Elk (Qerws canadensis). 

6. Dog (Canis ). 

7. Btowd. h&t {Eptesicus fuscus) . 

8. Box turtle {Terrapene Carolina). 

9. Turtle {Kinosiernon ). 

10. Turkey (?). 

11. Crane (?), and probably other birda. 

If we compare this with similar lists published in recent years for Dela- 
ware,^ Pennsylvania,^ Ohio,' Kentucky,^ and Missouri* sites, we note, 
aside from the paucity of species in the Mammoth Cave (due most likely 
to the limited amount of work done), a general agreement. Thus the bison 
is absent, as is usually the case in most of the archaeological sites east of 
the Mississippi River.* On the other hand, the bat has not before been 
reported, but as these creatures normally inhabit caves the presence of 
their remains here may or may not be due to human agency. The one 
possible new note appears to be the presence of the porcupine, although I 
am not in position to say that the Green River country is beyond the normal 
range of this animal. Xo fish bones whatever were discovered; but, 
strange as that may seem, it accords with findings elsewhere in the Ohio 
drainage, even where fishhooks are present.' Exceptions^ do occur, 
however, and this, if anything, makes the rule all the more interesting. 
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Fresh-^ater Shells. From scattered places in the refuse a little over 1 
cubic foot of shells, mostly bivalve, were obtained, the majority of them in 
an unbroken condition. Among the lot I did not myself recognize more 
than four or five species and of those what I supposed to be a well selected 
series were brought away. To my surprise Curator L. P. Gratacap of the 
Museum Staff and Dr. Bryant Walker have out of this possibly incomplete 
selection made the following identifications: — 

1. Unio crassidenSj Lam. 

2. Unio gibbo8U8, Barnes. 

3. Quadrula undidataj Bar. 

4. Quadrula coccinesj Hild. 

5. Quadrula rotundata (Q. tubercidaia, Raf.) Raf. 

6. LampsiUs recta f Lam. 

7. Lampsilis ligamentinus, Lam. 

8. Lampsilis ovaia, Say. 

9. Plagiola securis, Lea. 

10. Cyprogenia irroraia pusilla, Simp. 

11. Pleurocera canaliculaia^ Say.* 

Under the circumstances I shall venture no conmients of my own, but 
-will cite instead the pertinent remarks accompanying the identifications. 
*' These shells," says Gratacap, " are not quite typically developed. They 
range somewhat under normal dimensions and exhibit features, in that 
respect, familiar to collectors in the Green River area, viz., a dwarfing in 
size with a moderate repression of the salient specific details. They do 
not, however, suggest any differentiation by reason of age from living species, 
and offer not the slightest criterion as to the period of their use and accumu- 
lation except that they do not postulate a very ancient date. In confirma- 
tion of the foregoing opinion, these words from Dr. Walker may be con- 
sidered authoritative: 'Judging from the excellent preservation of the nacre 
I should presume that these shells are comparatively recent.'" The impli- 
cations of these last remarks are perhaps at first a little startling. But, 
whOe admitting the correctness of the observations on the specimens in 
question, I think it well to reiterate that the matrix in which these shells 
were found was absolutely dry and subject to very little change in tempera- 
ture. Under such conditions it would seem possible for the nacre and epi- 
dermis on a shell to have been preserved for a long time, if not indefinitely. 

I Cf. Mills, (b), 30-31; (c), 32; Smith, 180. 
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HuBiAN Remains Discovered. 

The skeletal remains found in the Mammoth Cave vestibule are few and 
fragmentary and apparently of no verj' special significance. Nine separate 
finds were made, all of them in the camp refuse proper and at widely difftf- 
ent levels. The largest fragment, found in Trench W I, consists of the 
distpl half of an adult left femur. No study* or even description will be 
attempted other than to remark that the anterior portion of the patellar 
facet and the part of the shaft directly above present a notably deep longi- 
tuc'inal groove. In Trench E III were found the s>Tnphyseal portion of a 
left female pubis, a fragment of partly charred cranium, an adult meta- 
tarsal bone, one upper molar and two canine teeth, the left half of the 
lower jaw of a child with t^o milk teeth, and finally most of the osseous 
remains of a foetal burial. None of the bones exhibit traces of having been 
cut or scraped or crushed — in other words, there are no indications about 
them suggesting cannibalism though the isolated occurrence of fragments 
might easily lead to such a supposition. 

Artifacts Discovered. 

The last and most important groups of data to be considered are the 
artifacts. In a sense, every particle of the refuse def)osit is the work of 
man and our delimiting of certain elements of it as artifacts cannot but 
be arLitrar\'. Nevertheless, definition is a practical necessity and we 
regard as artifacts those objects which appear to have been intentionally 
worked or shaped for some more or less evident purpose, such as tools, 
weapons, and ornaments. The lateral distribution and material nature of 
these objects may be set forth in tabular form as follows: — 



Trench 


Volume 


Bono 


FUnt 


SheU 


I Stone 

1 


1 Totals 


E II 


20 CU. ft. 


2 


1 






, 3 


E III 


400 " " 


11 


6 


O 


1 2 


1 24 


E IV 


40 " " 


4 


1 


1 


1 


7 


W I 


70 « " 


4 


3 


2 


f 


1 9 


\V III 


15 " " 


f) 


1 




1 




Totals 


545 CU. ft. 


! 27 


12 

1 


8 


1 \\ 


' 50 

1 

1 



In addition to the tabulated specimens there are at hand about seventy 
flint flakes, presumably rejects, although many of them might easily have 
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shells might conceivably 
r tlie fact wouUI have been 



beea used for cutting and scraping. The bivalvt 
have been put to similar usage, but not for long o 
e\iilent. 

Tlie table as a table may be left to speak for itself. The approximate 
volume of refuse handled has been added for the benefit of those who may 
desire to figure percentages, etc. Appro.ximute data are also at hand for 
the different depths at which artifacts were obtained, but as there appears 
to be nothing especially significant about the figures and their publication 
would require a much more extended table they have been omitted. 



OBJECTS OF BONE, 

liiffa. The commonest type of artifact is a more or less sharply pointed 
implenient of bone or antler. Of such, the collection contains twenty-four 
(Minples and at least seventeen of these may be regarded as ordinary awls. 
Most nf the specimens appear to be made from deer bones, although a small 
mmnmal and a bird are also represented. As regards workmanship the lot 
Msinto two claa.'fes: (1) those improvised from acci- 
dfnta! splinters of shank bones, and (2) those carefully 
shaped from selected bones. The im"pro\-ised class is 
most numerous and shows a good deal of variation as 
tosiieand somewhat as to general finish or rather lack 
o( finish. The carefully finished class is made generally 
Iran the metapodial or cannon bone of the deer — nseil 
eilher entire or halved or quartered. Two specimens 
aft cun-ed ami slender throughout, i. e., with no ac- 
conunodating butt, and may be needles with the eye 
portion broke off. All the typical forms are illustrat&i 
In Fig. 14 anri are duplicated in the cited reports of 
both Milb and Smith. 

Chipping Tools. Two of the implements (Figs. 14c 
Snd I4h) are less suitable as awls than as scrapers or 
chipping tools. One presents a broad square-cut point 
"''e a chisel, while the other possesses a similarly dull 
out rounded point. Their exact use is not apparent, but while it is con- 
'^'^'alilf that the>' are merely awls in process of manufacture they could 
no doubt have been used for purposes of chipping flint. 

PTojrriilr Points. Four short stout antler points were found, resembling 
"■* diss of artifacts generally grouped under the designation arrow points,^ 

I Mills. (», 27: (b), 41-42; (c), Bl~53: Smith. 1S2. PL XXI, flg. 1-5. 




Fig. 13. ProjBCtilo 
Point of Antler from 
Uie ManuDoCh Cave 
Testlbole. NKt.diB. 
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though occasionally abo labeled spear points. One of these, little more than 
1| inches long, may be a natural production; two are in process of manu- 
facture, ha\ing been roughly broken ofT at the base and laboriously whittled 
down all over their surfaces (see Fig. 14g) ; and the fourth, a really finished 
form, is indicated on the accompanying sketch (Fig. 13). Unfortunately, 
the specimen itself disappeared from the collection not long after its discov- 
ery; but it was symmetrically cone-shaped, about 2f inches long, and 
nearly 1 inch across the base. The outer surface was smooth and pdUshed, 
the rim of the base very neatly cut with a perceptibly curving bevd, and 
the core hollowed out. The point of the object was partly destroyed through 
decay, but it appeared to have been only mediumly sharp. On the whole, 
it seemed a remarkably fine piece of work — rather too large, I should say, 
for an arrow point, but might no doubt have served as a spear point. 

Tubes. The remaining articles of bone consist of two tubes or cut sec- 
tions of bird bone — Figs. 14f and 141. The smaller is made presumably 
from the humerus of a turkey. It is about 3 inches long and shows scarody 
any signs of wear. The other specimen, possibly the leg bone of a crane, 
is about 10 inches long with one end cut off on a slant and the entire surface 
polished by usage. 

OBJECTS OF SHELL. 

Spoons or Scrapers, The commonest type of artifact under this heading 
consists of an entire half-shell of either Lampsilis recta or L, lAgamerUinuSt 
the ventral edge of which has been worn down and straightened by fric- 
tional usage (see Figs. 15a-b). The worn part is always on or near the end 
opposite the hinge, by which it was undoubtedly grasped; and it is of inter- 
est to note that all but one in a collection of hve are adapted for the right 
hand. Some difference of opinion exists as to the use of such articles, their 
service either as knives, scrapers, or spoons having been suggested by previ- 
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Figure 14. Artifacts of Bone from the Mammoth Cave Vestibule. 

20.1-192) Pointed implement of antler. 
" -182) Pointed implement of bird bone. 
** -155) Chisel-pointed implement of deer ulna. 
^ -154) Awl of ulna of small mammal, possibly lynx. 
" -190) Awl made from splinter of mammal bono. 
** -151) Tube or bead made from humerus of turkey (?). 
" -152) Arrow point (?) of antler In process of manufacture. 
" -175) Chisel-pointed implement made from ulna of young elk. 
" -174) Awl made from entire metapodlal of c^eer — probably improvised ft^m 

worn-out skin scraper. 
" -156) Awl made from split metapodlal of deer. 

" -184) Slender curved Implement of manunal bone — possibly a broken needle. 
" -150) Cut and polished section of bird bone. 10 inches long. 
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I OljMitCTS.' But while the employment of shells as knivea and acrapers 
HHBunlityt a 3tu(l,\' of the present specimens leaves little doubt that they 
mi u sfwODS exactly after the manner in vo^e amon^ the Indians of 
orthwestern California until quite recently, if not at the present day. 

Ptndatds. Figs. 15d-e show two fru^mcntarj- bival\-o sheila (Lamp- 
lilii nda and L. orata) which have been rubbed down on the outside and 
aftemrds polished on both sides to » fair degree of iridescence. One has a 
sin^ perforation some distance inside the \entral margin, very neatly 
cuted by drilling from both sides. The other has Ijecn twice perforated 
IT the dorsal margin, where, owing to the curvature of the sheL, nearly 
*ll the drilling had to Ije done from the outside. The perforations in the 
l»tter specimens were studiously placed so that the shell would balance or 
lupoid in a horizontal position and there can be little doubt that the former 
m its complete state was similarly perforated. Their use as pendants for 
M^ilaces, or something of that sort, can hardly be questioned. 

Unknown Form. Fig. 15c shows a slender double-pointed object, 
worked out of the hinge portion of a Lavipsilis shell. The specimen is two 
uicIhs long and is suggestive of the substitutes for fishhooks used by the 
'California Indians, but in this case there is no accommodating groove 
*«>und the middle for attaching the string. 



OBJECTS OF STONE. 



Chipped Arrow Points, Spear Points, and Knives. In Fig. 15 are shown 
"le entire collection of chipped points found in the Mammoth Cave entrance. 
f^a wfll be noted at once, the forms correspond closely to some of those 
''*UjkI <m the surface sites around the cave entrances and which are illus- 
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lU and Chert from the Mom 
apoon of Lampniii ricla shell. 
Spoon or Lnmpi\tii liaanunliTtus HbeU. 
Unlcnoin] object of Lampiilit shell. 

Pendutl or Lamptilii mala abell. poUshed. perforsled, fr*gmeatary. 
Penduit of Lamptilit rtda shell, rubbed, double perforaUon. rragmeiitary. 
Stemmed point of pinkish, Jsalier-llke mstciial; rrsgmcntsry. 
Stemmed iioint or mottled biue-graj- chert; point end mlaslnK. 
KnlTe or u:cklencal blade chipped from pinkish gray chert. 
Stemmed point chipped rrom dark gray chert: rragmentarT, 
Stenunnd point roughly chipped Trom an Impure light gray chert; eomplelo 
Stummed triangular pulnt chipped from ■ fairly pure bluish chert. 
Arrow point roughly chlp]>ed froni light gray weathered (7) chert. 
Stemmed point at streaked grayish chert: unOnlshed. 
Stemmed point of streaked grayish chert: roughly nnii 

70-71: Smith, 183. 18U, 193, PI. XXI 
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trated in Fig. 1. Apart from difference in size, the apecimens sliow only a 
normal variatioQ in fundamental outline, all but one (?) being of the stemmed 
type; but the technique exhibited — or rather the degree of finish attained— 
varies considerabU though seemmglv m correspondence with the nature 
of the material emploved A fen of the specimens appear to be made of 
the type of chert or hornstone found in the intenor of the cave and which has 
already been considered others, however are of foreign material of a less 
pure state, resembling jasper The particular function of each is perhaps 
a matter of individual preference but in all probability there are specimens 
suitable for each of the purposes suggested m the paragraph heading. 

Scrapers. Among the seventy miscellaneous flakes already mentioned 
as found in the vestibult. refuse there are quite a number provided with 
straight razor-like edges nhich mav ha\e served as knives or to some slight 



Fig. ] 
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Cave V«etibule. Nat. s 



extent even as scrapers. Only a few, however, show unmistakable signs of 
usage, the evidence being a minute "retouch" or reshurpening by means 
of secondary chipping of the cutting edge. Fig. 16 b one of these. It is a 
flake eminently suited for purposes either of cutting or scraping, but it is a 
fair question whether the fine chipping indicated is the result of design or 
merely of usage as a scraper. In common with the typical palaeolithic side- 
scraper (raclmr), the chipping on these specimens is all — or nearly all — 
on one side of the flake; but unlike the European forms, it is here sometimes 
on the concave side, as, for instance, in the gi\'en illustration. The sum 
of the evidence seems to be that thLf particular specimen was a scraper 
and that if used in the right hand, as seems certain, it was brought down hard 
only in the motion or stroke away from the body of the workman. 

But if the precise function of the above formless flakes remains doubtful. 
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there can be no question that the accompanying Fig. 17 represents a scraper. 
It is unfortunately the only specimen of its kind foimH in the cave debris; 
although, as we have seen, others approaching it in form were obtained 
around the entrance to some of the neighboring cavem.s.' Unfortunately, 
too, the drawings do not quite bring out its salient features. It is a roughly 
prismatic flake, 3J inches long, 2} inches across, and as much as J of an inch 
thick; but blunt at one end (though not well suited to the hand) and sharp- 
edged at the other end, having been retouched or chipped on the convex side. 
Possibly it is only a fragment of the original implement; but in either case 




Fig. 17 (at. 



it bears a strong resemblance to the European end-scraper or grallmr, which 
was supposedly used after the maimer of our modem plane, in contrast to 
the side-scraper (Tocloir), which could be made to remove shavings with both 
the forward and backward strokes. 

Pestles. The remaining stone implements to be described consist of 
three pestles, illustrated in Fig. 18. .Ml are of limestone, one having been 
improvised from a slender oblong block and the others purposely shaped by 
It pecking process, the evidence of which is still visible. Fig. 18c. the impro- 
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vised specimen is 9 inches long, quite irregular in outline, antf has a rounded 
base or grinding surface as if it had been used in a common mortar. The 
designed forms, on the other hand, are somewhat synunetHciilly coae-shapal, 
with much expanded bases and perfectly flat grinding suri'aces. One laeis- 
ures about 5 and the other barely 6 inches in length, and the grin^ 
surfaces — though now much reduced by fractures — originally attuned 
diameters respectively of 3 and 3} inches. Neither could have served die 
ordinary mortar, but was designed rather for use on some flat-surfioed 
anvil rock. 

Work had progressed for some time before these specimens turned Vf 
and I was almost ready to conclude that the culture stratum in the Mun- 
moth Cave vestibule antedated the discovery of the rui^bing and peding 
processes. To be sure these are crude specimens, made of rather poM 
material, but the more elaborate bell-ahaped forms are, if not common,}^ 
typical of the Kentucky region and beyond.' Just what the presence of 
the pestles implies I am at a loss to say. " Mortar holea " arc said to oceui 
in the surface of the living rock exposures in the Green Hi\er country; and, 
as already stated, corncobs have been found repeatedly in the iateiiand 
the local caves. But if these various suggestions signify that maize iru 
cultivated by the people who inhabited the Mammoth Cave vestibule. 
then it b extraordinary that no other evidence was found in support of the 
fact 

Absent Tea its of Culture. 

Having now considered in some detail the evidences of abori^oS' 
activities found in the Mammoth Cave vestibule refuse, it seems in onJC 
also to mention some of the cultural remains commonly found in KentuclcO' 
archaeological stations but which were here absent. Maize haa just be^* 
suggested as one such item. In a charred state traces of this food sta[yV' 
should have been preserved indefinitely and under the given physic^ 
conditions it would seem as if these traces might have kept for a very loi»- 
time even if not charred. However, no uncarbonized vegetal substance C^ 
any sort was discovered. 

In the second place, no pottery was found. This is a remarkable faC^ 
inasmuch as ceramics are reported as tolerably frequent at least in norther:' 
and western Kentucky. We know that pottery occurs in the Green Riv^ 
country because it was found by the writer, as already described, in a rod^ 
shelter only three miles from the Mammoth Cave and we have it dted i^ 

> Young. 105: Moorehekd, (c). 98, 102; Foi4e. SS. 
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Col. Young's list of specimens as occurring also in the interior of the Salts 
Cave. Its absence in the Manunoth Cave vestibule was noted from the 
beginning and excavations were prolonged beyond the original intentions 
with a special view to make sure on this point. 

In the third place, no stone artifacts of the strictly polished types were 
found. The two or three pestles mentioned constitute the only specimens 
exhibiting the so-called purely neolithic workmanship. Celts, pipes, 
chunkey stones, and all that great variety of problematic forms typical of 
the mounds and village sites of the general region are absolutely wanting. 
But, while this is true, it is proper to remark also that so far as the concrete 
evidence goes, these same artifacts are all but wanting both in the surface 
sites around the caves and in the interiors of the caves. Col. Young's 
collection list includes three specimens only from the interiors of the caves, 
while from the surface sites we have only a few finds reported on hearsay. 

In the fourth and last place, objects of copper and other metals were 
likewise not met with at all, although they occur in mounds and in stone 
graves throughout that whole section of the Mississippi Basin. But again 
it should be stated that copper objects have not been reported from the 
cave interiors. 
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Summary and Concltjsions. 

The substance of the preceding details concerning the discoveries in the 
Mammoth Cave entrance vestibule appear to establish: — 

1. That the present entrance is of considerable antiquity. 

2. That aborigines camped in the vestibule at two different places, 
leaving debris sufficient to indicate a relatively long period of occupancy. 

3. That the shellfish and vertebrate remains found in this d^ris belong 
to existing species, though they appear to antedate the coming of the bison. 

4. That cannibalism may have been a feature of their life. 

6. That the artifacts of bone, stone, and shell, so far as they go, corre- 
spond in the main, quite closely to those of the neighboring surface sites 
and also to those of the mounds and village sites elsewhere in the Ohio 
Valley, but 

6. That all traces of maize growing, pottery making, and the produc- 
tion of polished stone implements characteristic of the Moundbuilder 
culture as a whole are entirely absent. 

It might be urged that 545 cubic feet, more or less, is a small quantity 
of debris to have handled. Still, taking into consideration the range of the 
test pits, the amount of work done seems sufficient on which to establish 
at least a tentative conclusion. Again, it might be said that the apparent 
outcome is accidental; but in view of essentially similar discoveries in the 
Jacobs Cavern ^ of Missouri, in the Naaman Creek Rock-shdter * of Dela- 
ware, and also in a whole series of rock-shelters in upper New Jersey ' and 
lower New York states,* it seems to the writer far more than probable that 
the facts related about the Mammoth Cave vestibule settlement are exactly 
what they seem. That is, we have here evidence of a type of culture very 
similar to that of the Stone-grave and Mound-building tribes, but much 
more limited in its scope of development; in other words, essentially more 
primitive. The primitive group lived off the natural products of the land 
and the advanced group gained subsistence mainly through the practice 
of agriculture. Whatever the racial connections may be, the cultural 
relations are plain enough: the Mammoth Cave vestibule culture ante- 
dated and in a measure at least gave rise to the culture of the Moundbuilders. 



I Peabody and Moorehead. 24. 27. 
« Cresson. 147. 

* Schrabisch, 153. 165. 

* Harrington. 130. 
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This conclusion, it may be remarked in closing, is in no sense at variance 
with what we already know. Professor Mills, for instance, after many 
years of mound investigation in the Ohio Valley has only recently announced 
the determination of lower and upper stages to his so-called Hopewell 

culture.^ 

t Mills, (h). 266. 
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GENERAL CONCLUSIONS. 

Detailed conclusions have been stated at the end of each of the special 
divisions of the Green River archaeology herein treated and it is deemed 
needless repetition to cover the ground again. Altogether, we have con- 
sidered data from four different sources, namely: (I) surface sites adjoining 
several well-known cave entrances, (2) the interiors of these and other 
caves, (3) the entrance vestibule to the Manmioth Cave, and (4) one small 
rock-shelter. We reached the conclusions that the surface sites are probably 
workshops where the chert, quarried in the respectively adjacent caverns, 
was fashioned into implements; but that the specimens themselves, while 
exhibiting both common and uncommon traits, cannot be dated as they 
may range over the whole period of aboriginal time. We found the remains 
from the rock-shelter and from the cave interiors (the latter being the 
accumulation of a whole century of collecting activity) both to be identical 
in nature with remains reported from the stone graves and the earthmounds 
of the entire east-central portion of the Mississippi Basin; and to be in all 
probability of relatively modem, though perhaps prehistoric date. Finally, 
we came to the conclusion that we have discovered in the Mammoth Cave 
vestibule a closely related but earlier and more primitive stratum of culture; 
but which, nevertheless, in view of the associated modem fauna, cannot 
be looked upon as particularly ancient. 

In conclusion, then, so far as the antiquity of man in America is con- 
cerned, nothing essentially new or important has been added to what we 
already know from other caves, from the Trenton deposits, and from the 
Florida shellmounds. Omitting the Trenton station as perhaps debatable, 
we find conditions everywhere else in this substratum of cultiu^ to be 
about the same. On the one hand, there is the absence of pottery and of 
maize as well as of the advanced polished stone technique; and on the other 
hand, there is the continued presence of the historic fauna. We may be 
dealing with cultural developments stretching over some thousands of years 
but certainly not with anything reaching back anywhere near to glacial 
times. 

But while we may be frankly skeptical about discovering anything more 
ancient or primitive in eastern North America than that which we already 
possess, it does seem highly desirable to continue cave investigation in 
Kentucky and ebewhere until we find our successive culture stages in 
actual superposed contact. 



1917.] NeUon, Archaeology of Mammoth Cone. 71 



BIBLIOGRAPHY. 

Allbn, J. A. The American Bisons, Living and Extinct (Memoira, Geological 

Survey of Kentucky, Vol. 1, Part 2, Cambridge, 1876.) 

Garb, Lucibn. Dress and Ornaments of Certain American Indians. (Proceedings 

American Antiquarian Society, n. s., Vol. XI, pp. 381- 
464, Worcester, 1897.) 

Carb, Lucdbn, and Shalbr, N. S. On the Prehistoric Remains of Kentucky. (Mem- 
oirs, Geological Survey of Kentucky, Vol. 1, Part 4, 
pp. 1-31, 7 plates, Cambridge, 1876.) 

Collins, Lewis. History of Kentucky. 2d Edition. Covington, Kentucky, 1874. 

Cresson, H. T. Early Man in the Delaware Valley (Proceedings Boston Sodety 

of Natural History, Vol. 24, pp. 141-150, Boston, 1890.) 

FARyHAM, John H. Extract from a letter describing the Mammoth Cave, in Ken- 
tucky (Transactions, American Antiquarian Society, 
Vol. 1, pp. 365-361, Worcester, 1820.) 

FiSKX, Moses. Conjectures Respecting the Ancient Inhabitants of North America 

(Transactions, American Antiquarian Society, Vol. 1, 
pp. 300-307, Worcester, 1820.) 

Harrington, M. R. The Rock-shelters of Armonk, N. Y. (Anthropological Papers, 

American Museum of Natural History, Vol. 3, pp. 125- 
138, New York, 1909.) 

HouiEs, W. H. (a) Prehistoric Textile Fabrics of the United States Derived from 

Impressions on Pottery (Third Annual Report, 
Bureau of American Ethnology, Washington, 1883.) 
(b) Prehistoric Textile Art of Eastern United States (Thirteenth 
Annual Report, Bureau of American Ethnology, Wash- 
ington, 1896.) 

HovET, Horace Carter. Mammoth Cave of Kentucky. Published by John P. 

Morton and Co., Louisville, Ky., 1912. 

Jones, Joseph. Explorations of the Aboriginal Remains of Tennessee. (Smithsonian 

Contributions to Knowledge, Vol. 72, Washington, 
1876.) 

Mercer, Henrt C. An Exploration of Durham Cave, Bucks County, Pennsyl- 
vania, in 1893 (Publications, University of Pennsyl- 
vania, Vol. 6, pp. 149-178.) 

MiLiiS, William C. (a) Excavations of the Adena Mound. Certain Mounds and 

Village Sites in Ohio, Vol. 1, Part 1. (Reprint from the 
Ohio Archaeological Historical Quarterly, Vol. 10, 
No. 4, Columbus, 1902.) 

(b) Explorations of the Gartner Mound and Village Site. 

Certain Mounds and Village Sites in Ohio, Vol. 1, 
Part 2. (Reprint from the Ohio Archaeological and 
Historical Quarterly, Vol. 13, No. 2, Colombus, 1904.) 

(c) Explorations of the Baum Prehistoric Village Site. Certain 

Mounds and Villages in Ohio, Vol. 1, Part 3. (Reprint 



r 

.4 



72 Anthropological Papers American Museum of Natural History. [Vol. XXII, 

from the Ohio Archaeological and Historical Quarterly, 
Vol. 15, No. 1, Columbus, 1906.) 

(d) Explorations of the Edwin Harness Mound. Certain 

mounds and Village Sites in Ohio, Vol. 1, Part 4. (Re- 
print from the Ohio Archaeological and Historical 
Quarterly, Vol. 16, No. 2, Columbus, 1907.) 

(e) Explorations of the Scip Mound. Certain Mounds and 

Village Sites in Ohio, Vol. 2, Part 1, Columbus, 1909. 

(f) Archaeological Remains of Jackson County. Certain 

Mounds and Village Sites in Ohio, Vol. 2, Part 2. (Re- 
print from the Ohio Archaeological and Historical 
Quarterly, Vol. 2, Part 2, Columbus, 1912.) 

(g) Exploration of the Tremper Mound. Certain Mounds and 

Village Sites in Ohio, Vol. 2, Part 3. (Reprint from the 
Ohio Archaeological and Historical Quarterly, Vol. 2, 
Part 3, Columbus, 1916.) 
(h) Explorations of the Westenhaver Mound. (Ohio Archaeo- 
logical and Historical Quarterly, Vol. 26, No. 2, Colum- 
bus, 1917.) 

MrrcHiLL, Samuel L. Communications to the American Antiquarian Society 

(Transactions, American Antiquarian Society, Vol. 1, 
pp. 313-355, Worcester, 1820.) 

MooRE, Clarence B. Some Aboriginal Sites on Green River, Kentucky. (Journal 

of the Academy of Natural Sciences of Philadelphia, 
Vol. 16, pp. 431-487, 1916.) 

MooREHBAD, W. K. (a) Explorations at Hopkinsville, Kentucky. (Btdletin 3, pp. 

115-120, Phillips Academy, Andover, Mass., 1906.) 

(b) Fort Ancient, Warren County, Ohio. (Bulletin 4, Part 2, 

Phillips Academy, Andover, Mass., 1908.) 

(c) The Stone Age in North America. Cambridge, 1910. 
See Peabody, Charles. 

Peabody, Charles, and Moorehead, W. K. Exploration of Jacobs Cavern, 

McDonald County, Missouri. (Bulletin 1, Phillips Acad- 
emy, Andover, Mass., 1904.) 

Putnam, F. W. (a) Formation of the Mammoth Cave (American Naturalist. 

Vol. 5, pp. 739-744, Salem, 1871.) 

(b) Archaeological Researches in Kentucky and Indiana, with 

Description of Salt Cave (Proceedings, Boston Society 
of Natural History, Vol. 17, pp. 314r-332, 1875.) 

(c) Archaeological Exploration in Indiana and Kentucky (Anoieri- 

can Natiu-alist, Vol. 9, pp. 410-415, Salem, 1875 (Re- 
printed from Eighth Report Peabody Museum of Ameri- 
can Archaeology and Ethnology, Harvard University, 
pp. 48^50, 1875.) 

(d) Archaeological Researches in Kentucky, 1876. (Bulletin, 

Essex Institute, Vol. 7, pp. 2-9, Salem, 1875.) 

(e) [Miscellaneous Articles.] Annual Reports of the Peabody 

Museum of American Archaeology and Ethnology, 
Cambridge, 1868 to date. 



1917.] Nelaofif Archaeology of Mammoth Cave. 73 

Rafinesque, C. S. Ancient History or Annals of Kentucky. Frankfort, Ken- 
tucky, 1824. 

ScjHRABiscH, Max. Indian Rock-Shelters in Northern New Jersey and Southern 

New York (Anthropological Papers, American Mu- 
seum of Natural History, Vol. 3, pp. 141-165, New York, 
1909.) 

Shaleb, N. S. (a) On the Antiquity of Caverns and Cavern Life in the Ohio Valley 

(Memoirs, Geological Survey of Kentucky, Vol. 1, 
Part 1, pp. 1-13, Cambridge, 1876.) 
(b) On the Age of the Bison in the Ohio Valley (Memoirs, Geologi- 
cal Survey of Kentucky, Vol. 1, Part 2, pp. 232-236, 
Cambridge, 1876.) 
See Carr, Lucten. 

Smith, Harlan I. The I^ehistoric Ethnology of a Kentucky Site (Anthropologi- 
cal Papers, American Museum of Natural History, Vol. 
6, Part 2, New York, 1910.) 

Thomas, Ctrus. Report on the Mound Explorations of the Bureau of Ethnology. 

(Twelfth Annual Report, Bureau of Ethnology, Wash- 
ington, 1894.) 

Thbubton, Gates P. The Antiquities of Tennessee and Adjacent States. 3d 

Edition. 1897. 

WiLKiNS, Charles. Account of an exsiccated Body or Mummy Found in the 

Mammoth Cave, Kentucky. (Transactions, American 
Antiquarian Society, Vol. 1, pp. 361-364, Worcester, 
1820.) 

YoiTNO, Bennett H. The Prehistoric Men of Kentucky (Filson Club Publications, 

No. 25. Published by John P. Morton & Co., Louis- 
ville, Kentucky, 1910.) 



ANTHROPOLOGICAL PAPERS 

OF 

THE AMERICAN MUSEUM 
OF NATURAL HISTORY 

VOL. XXII, PART II 



CHRONOLOGY IN FLORIDA. 

BT 

N. C. NELSON 



1\W. 

AMERICAN 
MimJM 

naAjral 

HISTORV 



NEW YORK 

PUBLISHED BY ORDER OF THE TRUSTEES 

1918 



>- 



p 1 



c_. 



c 



/ 



.J 



CHRONOLOGY IN FLORIDA. 

By N. C. Nelson. 



75 



Introduction. 

The following brief paper concerns chiefly a large shellmound situated, 
until recently, on the mainland bank of the Indian River at Oak Hill, 
Florida. It is a report based upon only a few days' single-handed work, 
resulting in but a very small collection, and as such lays claim neither to 
completeness nor to entire accuracy of details, but insists merely on a few 
important general conclusions with reference to local chronology. 

Physiographic conditions of the Gulf Coast region, and particularly of 
the State of Florida, have from times presumably long prior to the advent 
of man been exceedingly favorable to moUuscan forms of life; and this fact 
of an abundant and easily secured food supply appears to have outweighed 
the concomitant scarcity of other important natural resources and to have 
attracted early aborigines on a large scale. The evidence of this is an 
unmense number of refuse shell-heaps, often of enormous proportions, piled 
up along both the fresh and salt water shores, such as the St. Johns and 
Ocklawaha rivers with their lacustral expansions of the interior, the Indian 
River on the Atlantic Coast and, for example, Tampa Bay on the Gulf 
Coast. The presence and significance of these mounds have long been 
'■"^cognized, at least by the scientific world; and they have been subject to 
'^peated investigations by such well-known men as Brinton, Cushing, 
^yman, and Moore, until it seems questionable whether further work 
short of prolonged systematic study can reveal to us anything new about 
^em. Nevertheless, when Dr. E. H. Sellards, State Geologist in Talla- 
hassee, wrote the American Museum about the middle of April, 1917, 
^ftt a certain large shellmound was being rapidly removed for road-building 
^^*^1>08es and that it afforded conditions suitable for stratigraphic observa- 
^ons, it seemed an opportunity not to be neglected. Accordingly, I visited 
*'*opida, inspecting among other things of antiquarian interest, a group of 
^^wficial sandmounds on the shore of Lake Jackson near Tallahassee, also 
^^ now much-discussed archaeological station at Vero on the peninsular 
^®t coast, and lastly, quite a number of shellmounds, as well as sandmounds, 
^^^"een that point and St. Augustine, devoting finally three days to a 
*P^cial study of what remained of one such mound at Oak Hill. The results 
appear not to be entirely new; but as they were obtained independently, 
^Mle in the possession of only a hazy and fading second-hand notion of 
P^lor determinations, they seem worth placing on record. 

N. C. Nelson. 
^y, 1918. 
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Situation of the Oak Hill Shellmound. 

The shellmound site in question is located about one mile due east of 
Oak Hill station, directly on the bank of that part of the Indian River 
known as Mosquito Lagoon.^ The so-called river owes its lagoon-like 
appearance mainly to the absence of islands which ordinarily crowd the 
broad channel separating the mainland and the sand-covered reef marking 
the present ocean shore, some four miles away. The spot will be recogniza- 
ble for a long time to come owing partly to the fact that the shell material 
extends in places to a considerable depth below the ground water level and 
therefore could not be entirely removed. Specifically stated, the refuse 
deposit is situated on the southern extremity of a low and narrow sand bar, 
perhaps nine hundred yards long. A smaller shell-heap,* surmounted by a 
house and grove, marks the northern end of the same bar. This sand bar, 
it may be explained, is separated from the mainland jungle by a marsh belt 
about 150 yards wide. A powerful spring rises immediately off the land-side 
base of the mound and may possibly have had something to do with the 
choice of location 'although the water at the present time, besides being 
sulphurous, is decidedly salty and unfit for use. A few steps to the north- 
^^t of this spring is another smaller accumulation of shell and refuse 
Pleasuring some 50 by 75 feet on the horizontal and about 10 feet in height. 
Some digging has been done in it and current reports are that human remains 
^^^ artifacts are commonly found here. Possibly it is the burial place 
"^longing to the settlement, although the composition does not differ 
'noticeably from that of the main* mound. 

The recent history of the Oak Hill shellmound is in part suggested by 

^^ Various local names applied to it, such as Sheldon Mound, Sam's Mound, 

^^d Hotel Hill. It appears to have been levelled somewhat and to have been 

®^l>ject to cultivation at a relatively remote historical date; in fact it was 

^*d at one time to have supported a valuable orange grove.' Whether 



*^ The site is indicated as ' ' No. 2 " on a map of the local shellmound distribution recently 
'***>ll^ed by Amos W. Butler. See bibliography. 

The mound was apparently observed by William Bartram about 1774 and again shortly 
r^^*" to 1884 by Andrew E. Douglas, the donor of the American Museum's type coUection 
-^^cirth American stone implements. See Bartram, 519, and Douglas, 79. 
' No. 3 on the Butler map. 

' Orange groves, according to early travelers, as well as recent investigators, are com- 

3r met with on the shell-heaps in the interior of Florida. These groves, long neglected 

^essentially "wild," resulted presiunably from seeds of European origin either accidentally 

^^^i-^red or deliberately planted by the aborigines in early historic times, the fruit being 

^ **'^^*«ntly more or less sour perhaps in proportion to the degree of reversion. See Bartram, 

• ^Ol. 138. etc.; Wyman. (b), 10; Moore, (a), 1894, 16. 
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this is true or not, the mound did within the memory of people now li\'ing 
serve as the site of a conspicuous hotel, visible for miles up and down the 
river. No actual ruins remain to prove this; but bits of glass, iron, porce- 
lain, etc., were sufficiently evident in the upper two feet of the mound 
material to corroborate the tradition. 



General Description. 

On arriving at Oak Hill, only about one-seventh of the original shell- 
mound remained. Two steam shovels had been at work for four months 
and neariy two thousand carioads of shell had already gone out. However, 
the apparent basal perimeter of the refuse heap was easily made out and the 
accompanying groundplan (Fig. 1) will give an approximately correct idea 
of .the size, shape, and orientation of the great accumulation. The smaD 
triangular portion of the mound still undisturbed ranged from the fairiy 
constant ground water line up to a height of eighteen feet; and within the 
limits of this eighteen foot contour, on the north exposure, i. e., at the point 
marked X on Fig. 1 and on the A-B section of Fig. 5, the shell refuse extended 
fully four feet below the same water level with every indication of deepen- 
ing in the seaward direction. On the other hand, it obviously rose in the 
landward direction as was proved by excavations at points Y and Z, as wdl 
as by the actual appearance of the sand bottom above the ground water 
line a little farther to the west. In other words, stating the case in rougb 
terms, about one-third of the land-side portion of the mound material resteA 
on the high median portion of the sand bar, possibly as much as a foot ano 
a half above the ground water line, while the remaining .two-thirds of th^ 
mound lay on the seaward slope of the bar, attaining progressively greats ^ 
and greater depth from center to perimeter. The general facts of the situs- "^ 
tion are exhibited in the A-B section of Fig. 5. 

If now we assume an approximate stability of the sea level throughou "^ 
the human period and also assume that the mound accumulation was begu^^ 
on dr>' land with only gradual growth in a seaward direction, then I did no -^ 
see the original core, i. e., the oldest portion of the deposit. This of cours^-^ 
was most unfortunate, as it leaves the stratigraphic observations somewha-^ 
incomplete. 

Internal Structure. 

That the oldest portion of the Oak Hill shellmound had been remove 
already prior to my arrival will be made tolerably e\ndent by an examin. 
tion of either the accompanying sketches of the A-B and C-D sections (Fr 



"'""'■ ««*■ a,»^. 
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) or of the partial photographs of the same exposures. The plainly visible 
ark 'seams or strata, both in the transverse and the longitudinal section, 
U dip from the central end of the exposures towards the perimeter. This 
act b best shown in the photograph of the transverse A-B section (Fig. 2) 
?here two well-defined black layers are seen to begin at the top of the mound 
n the upper right hand comer and to reach the base level only about one 
lundred feet away, where they dip beneath the water level. The longi- 
udinal C-D section (Fig. 3) is not quite so simple and regular, but the 
ppended sketch-plan may be relied upon to show the essential features 
'liich tdl a story of growth quite in accord with that of the companion 
K^tion. Photographic illustrations of detail portions of the sections 
li^t also be submitted to show that the minor bedding planes of any and 
11 parts of the composition conform entirely to the conspicuously out- 
'^nding stratigraphy. 

These distinctive structural features, it will readily be perceived, are 
laments of the first importance as regards both the estimation of the 
eriod of time involved in the accumulation of the mound material and also 
ae determination of the relative antiquity of the artifacts found in it. 
'omparatively speaking, the Florida shellmounds give the impression of 
aving grown rather rapidly. Animal bones and artifacts — excepting 
ottery, perhaps — are notably infrequent and the same is true to a lesser 
egree of ashes and associable evidences of permanent settlement. In 
ther words, by far the greater portion of the mound material is made up 
^ absolutely clear shells, dumped out on a grand scale after having been 
ooptied of their edible contents. Referring to the Oak Hill mound, the 
^position of shell refuse was so rapid in places that there was no time for 
^d to blow into it or for disintegration to take place allowing vegetation 
^ get a foothold. But a closer examination showed here and there distinct 
iiticular beds of calcined shells or of clear ashes and additional fine-grained 
fuse other than shells. These special deposits doubtless marked points 
temporarily arrested accumulation of shell debris and were, besides, the 
pOfiitories of most of the artifacts found in the mounds Protracted 
veatigation of such fireside deposits would probably have revealed that 
ftny of them were actual house sites, suggesting that while the inhabitants 
''ed cm these spots shell refuse was thrown elsewhere. But in time, the 
^Uaes were moved, or fell into disuse and gradually the hollows marking 
^ir locations were covered up; and so the mound grew by addition, now 
and now there.^ 



> An interesting illustrated sketch of probable shellmound growth on the Florida west 
is given by Walker. 1879. 414-118. 
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The visibly extended black strata of nearly uniform thickness (See Fig. 
2) are of a somewhat different nature. They were given no very spedal 
attention, but it is hardly to be questioned that they represent for the most 
part long periods of arrest in the growth of the mound during which the 
black matrix was formed partly by disintegration and partly by vegetal 
deposition, precisely as is taking place at the present surface of this and 
other mounds. So while the first impression regarding the relative rapidity 
with which these shellmounds have accumulated still holds, the closer 
examination cannot fail to emphasize the idea that the mounds may after 
all lay claim to a really respectable antiquity. Incidentally,, it may be in 
place to remark that many of the Florida shellmounds not far from this one 
have been abandoned long enough to allow the growth of trees upon them 
estimated to be over si<^ hundred years old.^ 

The suggested relation of the stratigraphy to the age of the imbedded 
artifacts need hardly be dwelt upon. In ordinary geological formations 
of a stratified nature a given fossil specimen — barring accidental intru- 
sions — is accepted as being at least as old as the formation itself; and 
under certain conditions depth is an index to age. The same rule is to be 
observed in shellmound investigation. But unless we take strict account 
of the order of deposition, the depth at which a given artifact occurs may 
signify little or nothing. Thus, to illustrate from the A-B section of the 
present mound, the fragments of pottery found in the bottom at point X, — 
i. e., twenty-two feet below the mound surface and four feet below the 
water level — were in reality no older than other sherds found on top of 
the mound at point Z. 

Shellmound Composition. 

The composition of the Oak Hill shellmound cannot be given except in 
very general terms. No effort was made at exact determinations although 
deliberate attention was given to the subject. Roughly stated, then, 
probably all of eighty-five percent of the material in the mound was shell. 
Of the remainder considerably over fourteen percent was made up of ashes, 
charcoal, sand, rock, and other mineral substances; while the balance, less 
than one percent, would suffice for the volume of fish and animal bones. 

Shell Remains. Referring to the molluscan remains alone, it cannot be 
far from the truth to state that about ninety percent of the whole mass 
was made up of oyster shells with perhaps five percent of clam shells and 
one half of one percent, more or less, of additional species to complete the 



1 AVyman, (b). 81-85. 
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total volume. The shell collection brought home (Cat. No. 20.1-225) 
includes at least all the more obvious forms and it has been identified by 
Curator L. P. Gratacap as follows: — 

1. Common oyster {Ostrea virginica, Gmelin) 

2. Common hard shell clam {Venu^ mercenaria, Linn.) 

3. The heavy ark shell (Area jxynderosa, Say) 

4. Cockle shell {Cardium inuricaium, Linn.) 

5. Large cockle shell {Cardium magnum, Born) 

6. Cross-barred Venus shell {Chione canceUatuvi, Linn.) 

7. Wedge shell {Donax deniiculxUus, Linn.) 

8. Tulip band shell (Fasciolaria tulipa Linn.) 

9. {Fasciolana distans, Lamm) 

10. Pear conch (Fulgur pyrun, Dillwyn) 

11. Short razor shell {Tagclus gibbu^, Speng) 

12. Plaited horse mussel {Modiola plicatula, Lamm) 

For the sake of completeness there might be added to the list one or 
more species of crab (not determined) and also isolated finds of Fulgur 
perversa f Linn.; Oliva litter aia, Lamm; and Ampidaria hopetonensis, Say 
(fresh water). The mere naming of these invertebrates must suffice in the 
present case. Perhaps instructive results might have been obtained by 
investigating their relative frequency in different levels of the mound; 
but this was not done chiefly because the possible variation was not imme- 
diately ob\'ious. One could not fail to observe that, e. g., Venu3 mer- 
cenaria and Donax denticulxUus occurred generally in special pockets and 
minor intercalated strata; but a closer examination revealed that the former 
of these and at least most of the other species were represented from top 
to bottom of the refuse. Moreover, Curator Gratacap assures me that the 
cited forms are all representative of living species.^ 

Mineral Substances. In addition to ashes and charcoal, there may be 
mentioned such occasional items as smooth pebbles of undetermined rocks 
and also fractured chunks of limestone. But objects of this nature, inas- 
much as they form no part of the local environment, are naturally infrequent. 
Of interest, perhaps, was a workman's detailed description of what would 
seem to have been a lump of ambergris, found and disposed of before my 
arrival. Intercalated strata of what was probably wind-blown sand were 
not so noticeable here as in neighboring shellmounds, but traces occurred. 
In the lower three feet of debris nearest the mound center, a great deal of 

1 The dted literature appears to give no similar lists of the Florida coast shell species 
suitable for comparison; and the isolated references that occur are mostly to those forms 
only which happen to have been used for artifacts. 
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sticky mud or clay adhered to tlie outside of the shells, which were in addi- 
tion somewhat cemented together. A thin film of mud had also btei 
deposited on tlie inside of the same shells, presumably through the action ^ 
of the extra high tide waters rLiing and falling through the mass, as ini)«d 
there were e\'idences of wa\-e action elsewhere in the df^bris at points four 
to six feet above the present ground water level. The presence of the mud 

■ on the outside of the shelb may possibly signify that the early mol]us^ 
krgatherers did not take the trouble to wash their bivalves before oprning 

■ them. 

Vegrtal Subsiancrs. Under this heading nothing in the way of agri- 
cultural products such as com, beans, and the like, was ob9cr\-ed. In sll 
probability, they were not present. The only possible remains of food 
substances were a small collection of what appears to be charred palm 
berries (20.1-227) such as may still be seen on the common cabbage paim 
growing in the vicinity, and which I was told are sometimes eaten even at the 
present day. The occurrences were recorded in both sections, the saiD|de 
brought away being taken from the west face, 245 feet from zero and dim 
feet below the surface. 

Animal Bonta. Osseous vertebrate remains (Cat. No. 20.1-226) wtrt 
comparatively scarce in the mound composition. This was to be expected 
because the aborigines who accepted the conditions of Florida seaconst life 
evidently came primarily tor molluscs. Fish remains, in the form of bono 
and scales, were by far the moat plentiful, commonly occurring in pockets 
or in isolated seams of the shell matrix, as it the waste of great catches W 
been disposed of at once. Among the few Imnes of the collection .Assistant 
Curator John T. Nichols has identified a shark and a catfish. Occasionw 
bird bones of medium and large sizes were found, but they have not be*" 
identified. The remaining bones, according to Dr. F. A. Lucas, include* 
whale, one or two turtles, a deer, and the black bear, I 'rsu3 floridanui-* 

Human Bonr.i. No evidences of human burials were oI>sen'ed; and th* 
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■Dd Other dslirs not detonnlned, Tlipse ronoB werr mure or Ine co 
tbe mounds lavestlgatod by him on the St. Johns River > tew mUea 
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intelligent workmen engaged in removing the mound material were unani- 
mous in reporting that none had been found prior to my arrival. Human 
bones were present, however, as I found myself a section of an adult humerus 
(20.1-226) abput six feet below the surface in the north exposure. It was 
a matter of common report also that there was discovered in the mound 
some years ago a single skull remarkable for the fact that a bone arrow point 
was fastened in the eye socket. 



Artifacts. 

According to practically all accounts, the Florida shellmounds, unless 
actually used for burial purposes, contain few articles of human manufacture 
such as tools, weapons, and ornaments. Several explanations might be 
offered for this state of affairs. Thus, if our observation is correct that the 
shell refuse accumulated at a comparatively rapid rate, we should expect 
proportionately fewer artifacts. But while this is probably a real factor 
in the case, the environmental conditions are also to be considered. No 
rocks suitable either for hammering or cutting tools are present in the 
country. If the shellmound people lived permanently on these sites 
instead of coming to them seasonally from the interior piedmont region 
where rock could be obtained, they would have had to barter for some of 
these necessities and for the rest make substitutes of shell, as was done in the 
Pacific Islands. It is conceivable that a mere clam digger might have 
gotten along with very little in the way of weapons and utensils, but there 
is no reason for regarding the early Florida native as having lived on such a 
low plane. He used fire from the beginning; he managed somehow to take 
both fish and game; and he made pottery, which if not particularly orna- 
mental, was of good and serviceable quality. 

The Oak Hill mound appears to have formed no exception to the rule, 
so far as artifacts are concerned, unless we except broken pottery. To be 
sure, the negative verbal reports of workmen who have handled the mound 
material with steam shovels is of doubtful value. Nevertheless, it agreed 
with my own observations, which it must be admitted involved little more 
than a fairly thorough inspection of the two illustrated exposures, amount- 
ing to some three thousand square feet. At a few points only, nearest the 
center of the mound, was any actual digging done, and that in the practically 
sterile lowest horizon of the refuse. Besides, there were small areas in the 
upper horizons which could not be satisfactorily examined owing to the 
danger of caving. The results of picking the surface of the two exposures 
may be grouped as follows: — 
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Bone Objects. The only artifact uniier this heading taken out in nij- 
presence was a worked deer antler found in the bottom of the mound at 
point X on the north exposure. A welUlefined proove had l>een cut arounil 
one of the secondary prongs about three inches from the tip, for some such 
purpose as a speur point. The specimen forms no part of 'the collection 
because the finder was unwilling to part with it. Another autlientic find 
was a fine dagger-like object of hollow bone, about twelve inches long and 
now preserved in the collection of Miss Zelia 
Wilson of New Smyrna.' Finally, we may 
mention again the "bone arrow point" found 
inserted in the skull referred to in the preced- 
ing section. 

Shell Object/i. Only three pendant-like ob- 
jects were recovered and two of these are even 
doubtful. The two uncertain specimens are 
perforated Area shells, one (20.1-222) found 
near the top and the other (20.1-223) near the 
bottom of the mound. The perforation has 
been made by removing the small cone pro- 
jecting back of the hinge; but whether it is of 
artificial oVigin or not, there is no appreciable 
wear on either object,' The third specimen 
(20,1-221) is a flat oblong form cut out of a 
Fulgar shell and notched at one end for attach- 
ment (See Fig. 4). Tliis object was found 
lying nnder an inverted earthenware foo<i bowl 
to be described later, and the idea that it may 
have been used for opening bivalves is at least 
conceivable. 

Stone Objects. A thin artificially smoothened 
fragment of rock (20.1-224), resembling quart- 
zite, less than two inches stjuare, is all that the 
collection affords under this heading. This 
specimen was found in company with the pre- 
ceding oblong shell pendant underneath a broken bowl at a point in the 
west section 150 feet south of the center and nine feet deep. 
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Ceramic Objects, Of the data gathered at Oak Hill, the earthenware or 
pottery alone seems to possess any really appreciable scientific value. 
Pottery of one sort or another was found at all levels in the mound except 
in the lower two feet or so nearest the original core of the deposit. Whether 
it was positively absent here cannot safely be affinned on the basis of the 
small amount of work done, but the probabilities are strong in view of the 
repeated findings of Moore and Wyman in the St. Johns River shell-heaps.^ 
Moreover, personal examination of an exposed twenty-five foot section 
through the Port Orange shellmound (No. 20 on the Butler map) some 
twenty miles to the north of Oak ffill, revealed pottery in the upper fifteen 
feet, but none in the lower ten feet. In other words, the range of evidence 
seems conclusively to show that the earliest stage of shellmound culture in 
east-central Florida was devoid of ceramics; and it is hardly to be doubted 
that the fact could have been fully proved by the present Oak Hill mound 
if it had been studied a few weeks earlier. 

The ceramic specimens found projecting from the solid vertical walls of 
the two shell exposures, beginning at the angle of junction and ending at the 
ten foot contour, include both isolated sherds and several more or less com- 
plete, though crushed, vessels. One such vessel referred to in connection 
with the notched shell pendant was found in an inverted position in the 
west exposure 150 feet from the center and nine feet deep. Another and 
similarly inverted bowl, perhaps two-thirds complete, was located in the 
same exposure at ninety-five feet from the center and fifteen feet below the 
surface. Several less complete vessels were obtained elsewhere, some 
with drilled perforations, showing that the customary way of mending by 
tying the pieces together with cords was in use here also. Only a repre- 
sentative fragment of each of the noticeably incomplete specimens was 
taken and these were placed with the isolated sherds to be considered 
presently. 

The one practically complete vessel brought home (20.1-218), on being 
mended, turns out to be an ordinary bowl, presumably used for food, but 
not to any appreciable extent for actual cooking. The specimen is indicated 
in Fig. 6 and may be roughly described as hemispherical, though the bottom 
is considerably flattened and the plain rim drawn in. Its inside dimensions 
are: height, 5f inches; extreme body diameter, 11^ inches; and rim diame- 
ter, lOj inches. The wall thickness averages J of an inch. A heavy buff- 
colored clay wash or slip has been applied to the inside of the vessel, but not 
to the outside, which latter shows a crackled surface as if the paste had not 



» See e. g. Wyman, (b). 53. 55, and Moore, (a), 1892. 916: 1894, 26; (b), X. 48, 102. 
103.209. 
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been thoroughly kneaded. The two surfaces of the vessel have been ven* 
roughly smoothened by scraping and rubbing with a small tool, lea\'ing 
marks from one to three-sixteenths of an inch wide. The paste is an even 
dark gray or slaty color, fairly hard and well knitted, but at the same time 
slightly porous and seemingly stringy or laminated. Of tempering material, 
there appears to be at least a trace of finely ground shell.^ 

Vertical Sequence of Pottery Types. 

We come finally to the miscellaneous potsherds of which the collection 
contains 190 examples. The given figure represents by no means the total 
number of pottery fragments found, but instead merely so many localities 
in the two sections at which one or more specimens occurred. The list 
falls into two groups or classes, namely, plain ware and ornamented ware. 
To the class designated plain ware belong 113 sherds (20.1-219) taken from 
all levels of the exposures (excepting the lower two feet nearest the mound 
center), though they are most abundant in the middle and lower portions 
of the mound. The remaining 77 sherds, belonging to the ornamented 
class (20.1-220) were taken exclusively from the upj>er level of the refuse. 
Tables might have been constructed to show the exact distribution of 
the individual fragments; but, as previously intimated, the investigation 
was not sufficiently complete to warrant this, and the essential facts of the 
case have been approximately indicated on the two sectional sketch plans 
(Fig. 5). The broken lines crossing the upper and outer face of each of the 
two exposures connect the deepest occurrences in the refuse of ornamented 
ware; and while the general trend of these lines need not be taken as more 
than approximately correct, they will be observ^ed to be in close agreement 
with the stratigraphy. The probable absence of pottery in the original 
core of the mound has also been indicated at the base of the center ends of 
each of the two sections. 

This general fact of ceramic stratification, coupled with the total ab- 
sence of pottery in the lower mound horizons, is of first importance and as 
such has been more or less evident to several prior investigators. Thus 
Wyman,^ fifty years ago, clearly inferred that something of the sort was tnie 



i This vessel and in fact most of the fragments to be described later on seem to agree 
quite closely in regard to paste composition as well as to form and appearance with the 
characterization of one of the local earthenware types as made out long ago by other Investi- 
gators. Thus WjTnan, (b), 55, refers to the St. Johns River pottery as being generally 
"made of pure clay"; and Holmes, (a). 111. also (b). 117. recognizes in the same area what 
he calls a "chalky ware," or a pottery having a paste "exceptionally free from tempering 
Ingredients." 

« Wyman, (b). 53, 55. 
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for the St. Johns area, though he did not demonstrate it. Moore/ on the 
other hand, states positively for the same area that ornamented potsherds 
occur often only on the surface or in the upper levels of certain mounds. 
Walker,^ in 1881, published an actual section showing ceramic stratification 
in a mound near Cedar Keys on the Gulf Coast and Holmes,' in treating 
of the technical aspects of Florida pottery, has in various papers not only 
accepted these field observations, but has gone to the extent of recognizing 
several locaUzed variations of decorated pottery some of which he either 
tacitly or expressly regards as of different relative ages. 

Plain Ware, This division of the data has in a measure been described 
already in connection with the preceding bowl. But as the material is nc^l 
of an entirely uniform nature a few additional remarks are necessar^pT^. 
So far as can be judged, the sherds all represent bowk or wide-mouthe?^ 
pots of about the same simple form and size as the one described,* the onM^ ^' 
exception being Cat. No. 20.1-217, a fragmentary vessel with a flat drculs^r 
bottom. Many fragments are encrusted with soot, usually on the outsid^^^, 
but occasionally on the inside as well. The general surface finish is abo«-at 
on a par with the bowl though there are some fragments of exceptioiMffl'^' 
thin and smoothly rubbed ware, mostly from the upper levels of the moua^. 
Unfortunately, not a single piece gives a clear hint of how it was built ur^f 
whether by coiling or otherwise. The paste also conforms pretty generatl J' 
to that of the bowl and one is under the impression that it was not fir^^ 
quite sufficiently. Often, however, the t>T)ically chalky dark gray section 
is encased in red, and occasionally the section is brick red clear throu^**. 
Tempering material is difficult to detect in most instances. Shell, if us^ 
at all, must have been very finely crushed. White crystalline sand, ran^**^ 
from fine to medium coarse, is abundant in a number of pieces and crusH^^ 
pottery appears to have been used in a few instances. The ware as a wb^*^ 
is firmer and of better quality than its general appearance would lead one "^^ 
suppose. 

Omaviented Ware, This group of material, except for its omamentatio^' 
is in all resf)ects practically identical with the preceding plain ware and ti^^ 
characters need therefore not be rehearsed. There is perhaps a slight in^^i*' 
cation of special developments in the rim, but that is all. The decorati^^*^ 
therefore is our only concern. This embellishment is of one type frO** 
beginning to end and consists of a simple checker pattern, stamped on 



I Moore, (a). 1892. 916; (b). 156. 
« Walker, 1881. 678. 
« Holmes, (b). 116. 120-128. 

* Holmes, (b). 121. including Fig. 57. comes to the same conclusion for the wares or" "^ " 
St. Johns River area. Sec also W^yman, (b). 53, 55. 
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outside ot the how\, presumably with a earned wooden paddle, such as is 
sifll used by the Cherokee,' But while the ornamentations are all of the 
Slruight-line order, a closer scrutiny reveals considerable variation. The 
normal pattern would result, let us say, from cutting into the face of the 
patliDe two sets of equidi.stant parallel grooves so as to cross each other at 
nght angles. By varjing cither the distance between the lines or the angle 
at which they cross, apprcciablj' different results would be obtained. Thus 
Jie enclosed spaces between the crossing lines would become either square 




f fblong or lozenge-shapeiJ, and their gi^c might \ary ulmo^it indefinitely. 
■nat the Oak Hill shellmound people appreciated this fact will be seen in 
which gives the approximate range of variation in the material col- 
All the suggested possibilities of form will Im- seen to occur and the 
S ranges from tliree to twelve elements li. e., interlineal spaces) to the 
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tunds "the impresaioDs of basketry, wickcrwork, mat-work, and wattle- 

This lee! to some correspondence, and also to a re-examination 

■■rf both the collected specimens and the literature, witli the result that I 

found Wj-man ' to state that he discovered three fragments of pottery — 

many different places on the St. Johns River — which had been 

iinoulded inside of baskets. Holmes also quotes authorities ' for the use 

basketry moulds in the United States, but cites no instance of it from 

and expressly t-oncludes ' that the practice in that region has been 

Illy overestimated, tlie checker-stamp pattern often having been mis- 
taken for basketry impresaions. He does not deny its occurrence, but says 
it is die exception rather than the rule; and with this opinion I am inclined 
lo ngrec. At any rate, the material — a hundred samples or more — col- 
Iwtfd by myself at Oak Hill and other neighboring sites shows only recti- 
linenl stiunp impressions. 

Htvgraphical Distribution of Chcckcr'Stamped Pottery. We have now 
foiwdered in a descriptive way all the essential facts brought to light in our 
shellmound. By checking up with the available literature it has turned out 
llisl nearly every important point in our discovery has been, if not always 
demcmstrated, nevertheless more or less clearly apparent to several prior 
iDvratigators. The single new fact seemingly brought out here for the first 
time concerns the isolated occurrence along a considerable stretch of the 
Iniiian River of the checker-stamped type ot decorated pottery. 

TTiis checker-stamped pottery, according to Wyman,* has also universal 
distiibulion over the greater part of the St. Johns River area, direetlj' to the 
'est; but associated with it here and there is pottery decorated with a 
<Tir\ilineal stamp, with cord markings and with incisings. These new tj"pes 
Have, however, only independently limited ranges of distribution within 
tlie particular area concerned, their various centers of dispersal lying pre- 
sumably elsewhere. Thus the type decorated with the more or less com- 
ples curvilineal stamp, according to Holmes,' is clearly indigenous to Georgia 
*H(i parts ot the inunediately adjoining states and forms the basis for his 
Sfwalled South Appalachian ceramic pro\-ince. Moore, who has a much 
"ider acquaintance with the ceramic phenomena of the St. Johns region, 
swmingly agrees ' with Wyman regarding the general distribution of the 
■AwJier ware; but at the same time he lays much more stress on the time 
^ire, if not on the spatial range, of the other types of decoration, including 
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even painted ware,^ which however, occurs in only one mound and is regarded 
as of relatively late date. Farther west, on the Ocklawaha River, Moore 
also found the checker-stamp ware to be quite common,^ but its occurrence 
was evidently overbalanced by the other types, painted ware being here 
quite prominent.' In addition he mentions the occurrence of raised or 
modeled embellishments * as well as a punctate type of decoration.* If we 
turn to Holmes, who has published several studies of the pottery in the 
eastern and southeastern United States, we find him to state • that the 
simple stamped ware of the St. Johns area is common throughout the 
Florida peninsula and that it extends west into Alabama and north to 
North Carolina and Tennessee. We might extend the range by adding that 
Moore ^ has since found examples of the same type of pottery as far west as 
Louisiana and that Smith* obscrv^ed it even in northeastern Kentucky, 
near the Ohio River. In the same paragraph Holmes adds the significant 
statement that "it is not likely that it [the checker-stamped pottery] was 
characteristic of any particular people or culture group," an opinion with 
which the data embodied in the present paper seemingly warrant us in 
taking issue. In other words, according to the evidence now available, it 
seems that of the various decorated types of pottery found in the south- 
eastern United States such as simple checker-stamped, complex or cuni- 
lineal stamped, conJ-marked, pinched, punched, stippled, incised, engraved, 
modeled, and painted, the first -men tinned has possibly the widest geo- 
graphical distribution. Moreover, its center of origin would seem to he 
located in east-central Florida because here it occurs in isolation; while, as 
we move out from this center to the west and the northwest we find it to be 
slowly thinning out quantitatively, being gradually replaced in different 
localities by one or more of the great variety of decorative types above men- 
tioned. The remarkable exception to this rule is a small area in North 
Carolina where a few surviving Cherokee still practise — or did until 
recently — this same simple type of pottery decoration.® 

Having pointed but the probable center of origin for the checker-stamped 
pottery and also its geographic distribution, let us turn, finally, to the ques- 
tion of its historical range. Wyman,^^ it seems, was of the opinion that the 



I Moore, (a). 1893. 709. 723; but aov. also (b). X, 102. 
« Moore, (b). X. 535. 539, 540. and Plato 80. Fig. 2. 
» Mcore. (b). X. 520. 521. 522, 530. 536, 543. 

• Moore, (b), 530. .':42. 
» Moore, (b), X. 541. 

« Moore, (b), 122. 

' Moore, (b), XVI. 11. 

• Smith. Plate* 25. 

• Holmes, (b). 50, 134. 
"» (b), 53. 
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traced or incised ware of the St. Johns region being cruder, was older than 
the simple stamped ware. Holmes, working presumably for the most part 
^th second hand data and therefore at a disadvantage, appears to take the 
same \'iew.^ But, at the same time, in referring to the relatively simple 
decorative ideHs most common in the St. Johns region as a whole, he seems 
to accept the current supposition that they were characteristic chiefly of the 
middle period of mound accumulation, " the early stage being without pot- 
tery and the later having several varieties of ware *' of a more elaborate and 
higWy differentiated character.^ The actual time order of the checker- 
stamped potterj' along the St. Johns is therefore at best a matter of doubt 
and it is not worth while risking any offhand opinion on the subject. How- 
ever, at our tentative center of origin for the checker-stamped pottery, along 
the Indian River, the situation is perfectly clear. Here the ware in 
question lies stratigraphically directly on top of the crude unornamented 
ware which latter in fact develops side by side with it to the end of the local 
shellmound occupation. Along the St. Johns River, a few miles to the 
West — whatever be the stratigraphic conditions — we have the same ce- 
ramic types, viz., plain and checker-stamped as on the Indian River, with the 
^cldition of several new types such as incised and painted wares. The 
civtestion before us is: are these new types of earlier or later date than the 
t^>^pe isolated on the Indian River? One can hardly afford a dogmatic 
a.xi.swer, but the impression certainly is that they are later. For one thing, 
^s already stated, the checker-stamped pottery has extremely wide dis- 
t:i-ibution, which of itself argues for its relatively great antiquity. Again, 
^^?"kile it is conceivable that the great variety of decorative ideas mentioned 
^.luove may have originated in as many different places in the west and 
^^orthwest, it is difficult to believe that in an area no larger than Florida the 
<^ontemporarj' ceramic products should not be associated throughout. In 
other words, the presumption is that since no painted or incised or cur\'i- 
linearly stami>ed ceramics are found mixed with the checker-stamped ware 
of the Indian River country, they wtTt not in existence. Tlie fact that 
they do occur in association on the St. Johns River would then signify, 
among other things, that the Florida shellmound people at that date had 
left the Indian River. But the whole subject of Florida's aboriginal history 
'^^ust be worked out in the field. I have merely sought to indicate that 
there is such a history and that, as Walker wrote,^ nearly forty years ago, 
the key to the whole matter is a critical study of ancient pottery." 
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Summary and Conclusions. . 

We have outlined briefly the main facts bearing on the situation, size 
and mode of growth of a large Florida shellmound, by this time already 
passed out of existence; and have considered at somewhat greater length 
the nature of its contents. The Oak Hill mound is only one of many similar 
deposits near and far, and it appears to agree with the neighboring sites in 
all important respects save one or two. Thus, the apparent absence of 
pottery in the extreme bottom layer, together with the presence of plain 
ware in the middle horizons and, finally, checker-stamp decorated ware in 
the upper level, is a corroboration of prior determinations by Wyman and 
Moore in similar mounds throughout the adjacent St. Johns River district 
The one outstanding new fact of importance brought out in this brief study 
is the stratigraphic and geographic isolation of the simple checker-pattern 
type of decoration. The probabilities are therefore that this type of 
pottery first came into use here and that in view of the extensive distribu- 
tion it is one of the very oldest ceramic traits to be found in the south- 
eastern states. There remains to state in conclusion, that the tremendous 
diversification of ceramic traits evident in this general region of North 
America, both as regards form and decoration, furnishes an ideal basis for a 
splendid piece of research. 
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Addenda Concerning the Vero Discovery. 

Without wishing here to enter upon a discussion of any one of the various 
phases of the difficult problem presented by the anthropological discoveries 
at Vero, I shall record merely a few of my own personal observations, mad-^ 
on May second and third, 1917. 

On the day of my arrival, Mr. Isaac M. Weills, the resident gentlem 
who has done a good deal of the collecting, had just begun to search fo 
some material for Dr. Hav. Xaturallv, therefore, I remained, not as lon^^ ^ 
as I could have wished, but for a day and a half or long enough to form som< 
opinion on the merits of the site. Mr. Weills and I inspected and tes 
both canal banks at various places between the railway bridge and th 
spillw^ay, settling down to work, finally, on the north bank near his " 
foot" mark, i. e., just below the entrance of the small north gully, where^^^^ 
specimens of all kinds seemed exceptionally frequent. 



e 








1918.] Ndaariy Florida Chronology. 101 

The general nature of the formations obser\'ed has been described a 
number of times by competent geologists and others and need not be re- 
hearsed.^ The special features of the particular section worked by us were 
seemingly fairly representative; but if not, the variation lay on the side of 
simplicity. Briefly stated, the conditions were as follows: About five feet 
below the general level of the surrounding country- there ran a seemingly 
extensive depKwit of "marine shell marl" of undetermined thickness, 
designated by Dr. Sellards as stratum No. 1. With this we have nothing 
to do so far as the stratigraphic pK>sition of archaeological data is concerned. 
Resting on No. 1 were two additional successive deposits each about two 
and one half feet thick and known respectively as stratum No. 2 and 
stratum No. 3, counting from the bottom up. Stratum No. 3, the top 
layer, was a disorganized mass of dead roots, leaves, pieces of wood, bark, 
etc., enclosed in a rather attenuated matrix of whitish sand — wind-blown 
sand it seemed to be. It is a deposit which is still in process of formation 
and which at this point is simpler and more homogeneous than it is on the 
south side of the canal where an irregular bed of marl-like substance is 
introduced some four inches below the surface mulch. Stratum No. 2 
was composed of a rather homogeneous flne sand, colored blackish at the 
top (due presumably to moisture seeping through from the peat-like forma- 
tion above) but ranging through brownish and slightly stained to pure 
white in the lower third of the deposit. The upper three or four inches of 
this sand was slightly cemented and the hardened surface was rather uneven. 
The only irregularity in the section to which it seems worth while to 
^1 attention was the distinct occurrence in the discolored part of stratum 
^0. 2 of more or less vertically winding passages — perhaps root holes, one 
^ five inches in diameter — which had been filled with whitish sand pre- 
sumably sifted down from the stratum above. In one place also the under- 
lying marl formation ran out, but possibly it had been removed by the creek. 
We worked our section altogether for the better part of one day and 
^^Und our specimens, both paleontological and archaeological, rather 
^^Uiaerous. Most of our material came from the sand layer, i. e., stratum 
^o. 2^ and all the archaeological specimens — five of them — taken out 
**^ my presence, were found lying directly on the hardened surface of this 
^optuation. They consisted of one complete and three incomplete bone 
^"Wls together with a bit of flint — all comparable to the specimens figured 
*^y Professor MacCurdy.^ 

Unfortunately, potsherds were not met with; but Mr. Weills kindly 



» See e. g., Sellards in Science, vol. 44. 615-()17. 
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gave me a few samples and he has since sent me others, both from the 
section and from the surface of a neighboring "grove," in addition to two 
fragments from a shellmound in the vicinity. Interestingly enough, the 
shellmound samples are of the plain and checker-stamped sort comparable 
in everj' way to the predominating wares found at the Oak Hill shellmound. 
The sherds given me as coming from the Vero section and from the neigh- 
boring grove are very nearly identical and differ from the shellmound 
pottery in having a decidedly gritty instead of a "chalky" paste. The 
gritty type of ware does occur, however, in the mounds of Florida as Holmes 
and others have stated. This gritty ware foimd at Vero is perhaps on the 
whole of a coarser nature than the other, and, so far as my information goes 
it is not ornamented. Without going into the subject at length, therefore, 
it would seem not impossible from a cultural standpoint that the Vero 
section belongs to the middle period of shellmound occupation along the 
Florida East Coast. 
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Preface. 

The objects upon which this study is based are from the archaeological 
collections made by members of the Crocker Land Expedition of the Ameri- 
can Museum of Natural History, 1913-1918. The sites represented are in 
the main on the shores of Northeast Greenland, which in historic times 
'^ere occupied by a group of Eskimo known in America as Smith Soimd 
Eskimo and in Denmark as the Polar Eskimo. The writer was not a mem- 
ber of the expedition, but represents the anthropological staff of this Mu- 
seum, in whose custody the collections were placed. He is not, therefore, 
familiar with the characteristics of the sites from which these objects come 
and can treat them only as objective examples of Eskimo culture. As such, . 
they offer some suggestive contributions to Eskimo anthropology. 

The members of the expedition, particularly Doctor Edmimd Otis 
Hovey, geologist of the Museum, Mr. Donald B. MacMillan, the leader 
of the Expedition, and Captain George Comer, well known to students of 
the Eskimo for his former contributions, all gave the greatest assistance in 
the preparation of these pages. The pen drawings were made by William 
Baake and the plans and map by S. Ichikawa. 

Clark Wissler. 
Jmie, 1918. 
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Introduction. 

The objects described in this paper are from the archaeological collection 
of the Crocker Land Expedition. The value of observations based upon 
old Eskimo graves and camp sites is now clearly realized and it may be 
taken for granted that future explorations in the Arctic will give special 
attention to the collection of such data. Scandinavian scholars have made 
considerable progress in this direction, particularly for East and South 
Greenland. In this country, the first specific contribution was Captain 
Comer's collection from Southampton Island, Hudson Bay, fully discussed 
by Boas. Some years earlier, collections from Siberian sites were brought 
to this Museum by Bogoras, a member of the Jesup North Pacific Expedi- 
tion, but these were not fully described. Still later, the Stefansson-Ander- 
son Expedition returned very large collections from sites all the way from 
Point Hope, Alaska, to Coronation Gulf on the east. These, with the col- 
lections returned by the Crocker Land Expedition, present an Arctic 
archaeological series not paralleled anywhere. Since this Museum also 
has collections from living Eskimo representing every important cultural 
group from Siberia to Greenland, it offers exceptional facilities for com- 
parative studies. 

While no archaeologist accompanied the Crocker Land Expedition, its 
menoibers were fully aware of the importance of such data and kept a sharp 
lookout for old house sites and camp refuse. Captain George Comer, noted 
for his contributions from Hudson Bay, accompanied the relief vessel in the 
summer of 1915. Those familiar with the full history of the expedition 
know that this vessel was frozen in at Parker Snow Bay. Captain Comer 
Was, therefore, an involuntary member of the party until the return of all 
in September, 1917. Not expecting to winter with the party, he was neither 
equipped nor otherwise prepared for archaeological work, but, wishing to 
make the most of the opportunity, he did what he could. 

His method was to locate old house sites and dig away the debris cover- 
ing the original floors. In all, fifty-three such sites were plotted and ex- 
cavated. Their distribution ranged from Parker Snow Bay to Rensselaer 
Harbor. In addition, some twenty graves were examined. 

Anyone with a general idea of Eskimo life will understand how unlikely 
It is that a single site will be occupied continuously or even for appreciable 
periods at intervals. Such conditions are decidedly unfavorable to archae- 
ological investigations, since their successful outcome depends upon the 
establishment of chronologies as interpretations of observed stratifications, 
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or superpositions. Nevertheless, Captain Comer found little difficulty in 
distinguishing between sites belonging to Eskimo of the last fifty years and 
those of earlier date. His collections, taken objectively, show that some 
reasonably old sites are represented. 

Yet, the most important discovery was a considerable deposit of camp 
refuse at a site near North Star Bay, a small harbor within Wostenholme 
Sound. Since the mere location of such a site is unique in Eskimo archaeol- 
ogy, we shall speak of it as Comer's Midden. 
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CHAHACTERISTICa OF THE LOCALITT. 

.As to the location and physical characteristics of the site, t!ie following 
statement is made by Doctor Edmund Otis Hovey: — 

The BTchaooIoKical site dug into by CaptJiin George Coiner near North Star 
Bay was in front of the igloos fomiin); the Eskimo settlement of Oo-ma,-nahq, which 
is srlDtUy on the southern shore of Wostenhohne Sound. It is on the north side 
nl thi^ iethmua leading out to the butte called Oo-nu-nahq, which rises about seven 
Imndred Wt libovc the sea at the north side of the mouth of North Star Bay. The 
tiwk of land lying thus between North Star Bay and Wost«nholme Sound presents 
» gcnllj- rolling surface which has been a sea bottom within recent geological time. 
Il runaistg of a sill of ancient basic igneous rock (diabase) covered with a thin mantle 
of Mod, gravel, shingle, and bowlders. The highest portions of the plain, which Is 
Itom a quarter of a mile to a mile ui width, are about fifty feet above the sea. The 
iglou»st«nd near the sea and are about fifteen feet above high water mark. They 

Innmnind an estellent outlook northward aerosa the Sound and a broader view can 
■•e (ecured from the low cliffs rising about twenty-five feet above the water fifty or 
■^(y yards to the northeast. The low, gentle ridge which ends in these cliffs gives 
•h.^ Igloos a measure of protection against the heavy wind that occasionally sweeps 
•*'*T of the fjord. The Eskimo have occupied with igloos at least three sites along 
~**« wuth coast of Woalenholme Sound, but that at ()o-ma-nahq shows evidence of 
^"^ng the principal one utilized. In fact, there are many ruins of old igloos scattered 
^'oiig A lone bordering the sea at this* bcality, but the natives seem never to have 
**'Welt along or near the shore of North Star Bay itself. The ice remains from two to 
^Vrce weeks longer in North Star Bay than it does in the more open Wostenholme 
**OffiHi, while seals. wslruB, and narwhal are more abundant in the Sound than in 
t>t Bay and ran be hunt«d more easily and successfully from Oo-ma-nahq than from 
■^erth Star Bay. 

TTie refuse heap at wliich Captain Comer worked, lay in front of three igloos 
'i^tling in the lee of the low columnar basalt or diabase sea cliffs to which I have 
•"^■fprred, their entrances being from ten to twenty feet back from the shore hue. 
*^l)i; heap was formed by throwing debris from the dwelUngs over the bank toward 
^l^e lea. In cross^ection it was inclined lenticular in shape, its base being the eteep 
*J^iDgly beach, and, toward the eastern end of the deixwit, the ledge of rock which 
*~i»!\one to three feet above it. The lay of the ground caused most of the material 
*^l"»rown on to it to slide or roll down lo the bottom of the slope, where much of it 
^"«ukl be washed away by the sea or carried off with the ice foot. The vertically 
'«:»west part of the heap, therefore, would not contain the oldest material, but the 
^Ideat articles woukl be those which stuck to the inclined bank and the successive 
^ -ytre, or were held in place there by snow or freedng water until they were covered. 
*Tie bottom of the deposit, that is its lowest portion vertically, seemed to me to be a 
•**i>ture in respect to probable antiquity. There did not seem to be anything in the 
^^lure of the deposit itself that indicated its age in years. Its rate of accumulation 
^•wiU depend on the number of families occupj-ing the nearby igloos, the continuity 
'■*ith which the dwellings were used and more or less upon the abundance of food and 
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other material. In times of plenty more would be lost or thrown away than in times 
of scarcity. The deposit consisted of artifacts mixed with bones, whalebone, ivory, 
decayed grass, earth, and stones. It exhaled a strong odor of ammonia when the 
thawed portions were disturbed. 



Excavations in Comer's Mi1)den. 

Fig. 2 shows the site of Captain Comer's excavations. According to 
his notes, a considerable space at the foot of the ledge was filled with fallen 
rock and sand. This mass of debris presents a triangular cross-section with 
a base of about ten feet. Built up on its irregular surface was a layer of 
camp refuse to the average depth of about five feet. A section of tlus was 
dug away as shown in the illustration. 

Captain Comer assumed that since the outer surface of the midden was 
subject to repeated thawings and freezings, it would be wiser to discard, or 
segregate this layer. Consequently, about two feet was removed, exposing 
the solidly frozen mass beneath. It is apparent that the refuse of each year 
raised the level of the heap and thus brought one notch higher the perpetually 
frozen deposit beneath. Excavations in this frozen layer were tedious. It 
was necessary to wait until the surface had thawed for an inch or two, then 
scrape the muck away and wait again. 

All of the objects described as from this midden were taken from the 
frozen layers where they had been in perpetual cold storage ever since they 
reached the ice table. On this account, we cannot judge their ages by 
degrees of decay. 

The Age of the Deposit. 

While the place of these remains in Eskimo culture is a point to be 
demonstrated in the succeeding discussions, certain general observations 
may be noted at this time. In the first place, stone tools of every kind were 
absent. Only three slate knives were found, a few flakes of flint, a bit of 
chalcedony and two stones showing chipping (Fig. 13). It may be objected 
that these are, nevertheless, sufficient evidence for the use of stone, but our 
experience with other sites around Hudson Bay and westward is that the 
camp debris left by a stone-using Eskimo, w^ill yield many examples of such 
use. Further, if the many hafts of tools found had indicated stone points 
and blades, the failure to find stone here might be ignored as a puzzling 
inconsistency, but as we shall see, these hafts indicated the use of metal. 
In fact, some tiny fragments of iron were secured. 
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TIk other materials shown in the collectton are bone, antler, wood, and 
whalebone. Of ivorj-, there are a few examples, all of which show little 
wrathering and according; to Captain Comer's statements were on, or near, 
IIk surface. The distribution of the other materials was approximately 
iinilorn, except that the objects of whalebone were near the bottom. 

Urge quantities of unworked bone were removed, in fact such material 
maileiipa large part of the refuse heap. In the main, there were the bones 
of mbbits, birds, caribou, and seals. Seal teeth were also numerous. Those 
of th* bear were seldom met with and the walrus scarcely at all ; indeed, but 
I angle tooth for the latter. Ivory, as stated, was scarcely in evidence. 
On the other hand, the true whalelione was surprisingly abundant, though 
Wy bones were not equally well represented. 

.\notlier striking feature was the great mass of spruce wood fragments, 
sighting that wood played a prominent part in the culture of these Eskimo. 

.\s the <Ie3cription of the site suggests, the precise determination of the 
order of accumularion is not easy. Objects thrown over the bank would 
i™! to reach the bottom of the sloping refuse heap, so that we may suspect 
tie horizontal order at the l>ase to be the most significant. However, 
Captain Comer's method avoided many of the complications presented, 
■or he first took off tw<j to three feet of the outer surface and segregated the 
ctjecti found. The remainder of the deposit was frozen and necessitated 
'Rnoving but a thin layer day by day as the freshly exposed surface thawed 
'««. Thus, there is no reason to doul>t that the collection from this lower 
•^on of the refuse belongs to a period earlier than that from the surface 

|*>*er. No glass or other traces of trade articles were found in thus lower 
^jer, though such may be seen on the surface at camp sites around the bay. 
■^t Etah several of the house sites excavated yielded bits of glass and some 
i^* few brass shells of the tyj)e used in Kane's time, while many gave no sign 
I*** European contact. Further data upon these points will be de\'eloped 
^ »'e proceed with the detailed account of the objects found. 



Methods of Workino Bone and Ivory. 

• .^though repeated references are made to the technique of bone and 
'ciry working among the Eskimo in the many publications upon the culture 
■rf these people, no full description of the processes involved has come to 
Notice, It is generally stated that these materials are worked by cutting, 
**wng, and drilling, and that of tliese, the most preferred and perhaps the 
most aboriginal, is drilling. A discussion of these processes, as illustrated 
m the archaeolo^cal collections returned by the Expedition, seems advisable. 
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since they may give us some basis for estimating the relative age of the 
Eskimo cultures repregented. 

Of the three processes named, sawing is undoubtedly recent, since it can 
only be executed in the manner observed in the collections by the use of a 
metal saw. Some of the objects from each of the localities represented give 
evidence of having been worked by sawing. In some cases, the trial saw 
cuts of the natix-e workman are still to be seen. These are of such a form 
and size as to preclude the possibility of the use nf any other implement 
save a modem steel saw. Even specimens from Comer's Midden present 
a few e.vamples of sawing, though most of the antler objects in that colla- 
tion have been worked by cutting or hacking. {But one piece in the entire 
lot shows evidence of having been grooved on opposite aides and then brok«i,) 
On the other hand, the collections from other points in North Star Bay 
from Parker Snow Bay, Saunders Island, and the vicinity of Etah, furnish 
man,^' examples of sawing, particularly in the edges of bone sections forsld 
runners and on the edges of ivory sled shoes. ^Vnyone familiar with J 
collections will recall frequent examples of saws, in many cases, of native 
manufacture. The usual form is a small blade of trade steel, the teeth (ot 
which ha\e been produced by filing, hafted with a cur\'ed piece of aniler 
somewhat like the handle for the ordinary carpenter's saw. As will be 
shown elsewhere, no metal tools of any kind were found in Comer's Midden, 
but from the other sites a number of such implements was collected, among 
which is a saw of this type from Etah. It is further plain that all of the 
collections obtained, with the possible exception of those from the deeper 
layers in Comer's Midden, belong to a period when trade saws and their 
counterparts were in general use among the E.skimo of Greenland. 

As stated before, the preferred Eskimo method for cutting bone, antkfi 
or ivory, is by drilling holes side by side in the direction of the desired est 
and then breaking off the material along this line. While this method hu 
been cited as almost peculiar to the working of ivory, our collections shot 
that it is also applied to working antler and bone of the whale, though iti 
true that the number of examples of such drilling is far greater in ivorj' th*' 
in the other materials, particularly in the collections from the \icinity 
Etah. On the other hand, it will be noted that ivory objects were of n 
occurrence in Comer's Midden and such e.tamples as were noted seem 
have been on the surface. Nevertheless, among these is a piece of ivd 
cut by drilling with a very small drill, something less than one-sixteenth 
an inch. The holes are deep and clear-cut, such as scarcely could have be 
accomplished without a metal drill. But there is also a piece of antler Ik 
this same deposit cut in the same way. The collections from Etah conti 
example of the application of this method to the cutting of ant 
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in which we find a large tine has been cut off by drilling twenty-four holes 
in a line passing entirely around the piece. The drill in this case was about 
ihree-aisteenths of an inch. There are other examples in the collection of 
antler cut in the same manner. Yet. if we take into consideration the entire 
number of workeil pieces of antler returned hv the collectors, it must be 
mi that the usual method is by sawing, except in Comer's Midden, where 
nt without exception the antler has been cut or hacked. 
Hie Etah collections contain a large series of whale bone slabs usefl in 
nuking sleds. Most of these, as pre\'ious!y stated, have been brought to 
their present shape by sawing, but a few show evidence of ha\'ing been cut 
by drilling. Similar pieces were not returned from the other localities. 
except one from North Star Bay which, incidentally, was cut by drilling. 
From Comer's Midden there are no examples of such whale bone sled pieces, 
though there are pieces of worked bone evidently used in the construction 
'f sieds. The inference would be that the type of sled used by the people 
ing the site of Comer's Midden was different from that returned by 
these collections. To this point we shall refer again. 

From Comer's Midden there is an interesting oval flat piece of bone, a 
tion of which has been cut out by drilling. A similar piece was found 
.rijy on the shore. A piece of ivory sled shoe from Etah shows an inter- 
esting example of drilling in some secondary working. It had been brought 
to a point Ijy drilling and then wedged so as to break away the comers. 

From Etah and Saunders Island come many sections of ivory sled shoes, 
■ill showing evidence of ha\"ing been worked by splitting and sawing. Their 
fonn. size, and arrangement of the drill holes show tliem to be of one precise 
type. The interesting point is that no such sled shoes were found at Comer's 
^Hidden. There were, however, long pieces of bone drilled in a different 
Dianner which may have served the same purpose. 

Another object of frecjuent occurrence in Comer's Midden is a bone 
r*now knife of the well-known Greenland type. The curved handle for this 
been cut out by hacking. In no case is there evidence of sawing or 



The apparent rarity of drilling at Comer's Midden, in contrast to what 

■e«ns to have been the rule in the otlier sites, makes a brief examination of 

Stills desirable. Five metal drills in wooden shafts were collected i one from 

^«unders Island; one from the shore of North Star Bay; one from Parker 

now Bay; and two from Etah. One or two special points in these desene 

lend'on. In one specimen (60.1-1575) the tang of the drill, which is driven 

ito the wooden haft, has been given a triangular form, doubtless to prevent 

Is twisting in the shaft. Fig. 3 seems to have been a double tool. When 

idj tlie metal drill point was in place, as shown in the drawing, but on 



pundj 
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examination, it appears that it was held in place laterally by two small 
wooden wedges. When these were pulled out the shaft was easily with- 
drawn and the other end of the point found to have been beaten out in the 
form of a small chisel or other cutting tool. From general appearances, 
this metal point seems to have been beaten out from a nail. No similar 
tool has come to notice and this may no doubt be set down as another ex- 
ample of Eskimo ingenuity. The points of all the drills have the same form, 
as shown in Fig. 3. They are slightly flattened with somewhat flaring edges. 
That this form is rather universal in Eskimo drills is indicated by its occur- 
rence in specimens from Alaska.^ Murdoch describes a specimen with a 
bone point of this same shape suggesting that the type is an old one even 
antedating the use of metal. Naturally, the stone drill points that have 
been so far collected do not have this form, but taper slightly from the point. 
Nevertheless, they do show a rounded end similar to the iron specimens in 
our collections. 

As previously stated, no metal drills were found in Comer's Midden; 
and though there are a considerable number of wooden objects, among 
these appear no drill shafts. Still, we do find a piece of bone (Fig. 4) which 
bears a striking resemblance to both the metal drill point and to the bone 
point described by Murdoch. It is not certain that this is a drill point 
but the similarity is so striking that attention is called to it. With this 
exception, there are no specimens from the Midden that suggest drills, 
though, of course, there are evidences of driUing in some of the objects. 

In conclusion, it appears that while there may be some differences be- 
tween the culture of the people occupying the site of Comer's Midden and 
those occupying the other localities from which collections were returned, 
all belong to a period when metal tools were in general use. Particularly, 
the size, depth, and form of drill holes found in the worked material at most 
of the sites leaves no other conclusion but that metal drills were used. 



Knives. 

Perhaps the most interesting objects in the collections from Comer's 
Midden are some fragmentary knife hafts sin^ilar to some specimens de- 
scribed by Boas from Southampton Island. The best example of this type 
was fully described by this author whose illustration we reproduce here,- 



1 Murdoch, John. "Ethnological Results of the Point Barrow Expedition" iXintk 
Annual Report. Bureau of American Ethnology, Wasllington, 1892). 179. 

2 Boas. Franz, "Second Report on the Eskimo of Baffin Land and Hudson Bay" {Bulle- 
tin, American Museum of Natural Iliatory, vol. 15. part 2, 1907), 384. Fig. 178. 
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Fig. 3 (60.1-4540). Drill with a Detachable Point. Parker Snow Bay. Length of a, 
23.5 cm. 

Fig. 4. (60.1-4480). A Bone Point resembling a Drill, Comer's Midden. Length, 
7 cm. 

Fig. 5 (60-5144, 5389). Bone Knives with Stone Blades. Southampton Island. Length 
of a. 68 cm. Boas, 1907. 
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(Fig. 5). It will be noted that the cutting edge of this knife is formed by 
blades of chipped stone inserted in pockets along the edge of the bone haft. 
A fragment of such a haft, in every way similar to the figured specimen 
from Southampton Island, is shown in Fig. 6a. It had, as may be seen, a 
point at the end, while on each side of the part remaining we find three deep 
pockets for the insertion of blades. The difference between this specimen 
and the one from Southampton Island lies chiefly in the width of these 
pockets. This width is uniform from end to end and is approximately 
2 mm. In fact, it is made with such precision that one must assume that 
the blades to be inserted were exceedingly regular. This regularity and 
the narrowness of the slot makes it difficult to conceive that stone was used 
as the knife edge. It seems much more likely that metal blades of a leaf- 
like shape were inserted in these pockets. 

Fig. 6c is part of a knife haft both ends of which are missing and which 
seems to have had a row of similar blades on one side, three pockets for 
which remain. These have the same regular form as the preceding, but 
are something less than 2 mm. in width. Fig. 6b differs from the preceding, 
for while it is cut to receive both end and side blades the grooving does not 
take the pocket form, but is continuous as if a long metal blade had l>een 
inserted. It w^ill also be noted that the point was held by a rivet. The two 
holes at the opposite end may have been to repair a break. The long con- 
tinuous groove, or slot, in this handle is also between one and two milli- 
meters in width. It is true that the bottom of the groove contains slight 
pocket-like depressions, but there are no partitions to separate these, so 
that it may be assumed that the workman intended to cut the slot an even 
depth. 

Figs. 6d and 6c represent small fragments of knife hafts with grooves 
on one edge only. These grooves are similar to Fig. 6b in that they are 
continuous and without pockets. 

There are a number of other specimens in Comer's Midden collection 
containing grooves similar to those figured. 

In general, it appears, therefore, that while we have here undoubted 
examples of knives formed after the same pattern as those described from 
Southampton Island, the character of the grooves is such that iron or other 
metal blades must be assumed. As stated elsewhere, practically no chipped 
stone was found in Comer's Midden. Also, strange to say, but two definite 
traces of iron were found. 

Captain Comer notes in his diary, under date of August 29th, 1916, that 
he found part of a knife blade two feet below the surface containing flakes 
of iron set in a groove so as to form a cutting edge. He made, at the time, 
a rough sketch of this specimen, which is reproduced here (Fig. 7). Unfor- 
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tunately, this specimen, with others, was lost in transit. Ne^trtheless, 
it must be taken as t-onclusive evidence thai the people occupj-ing this ate 
did use knives formed by setting small flakes or leaf-like pieces of iron in & 
groove along the edge of a bone haft. As is well known, such knives have 
been noted from Western Greenland, the cutting edge to which consisted 
of small leaf-like flakes of iron. Some writers have assumeil this to be 
meteoric iron.' 

The haft shown in Fig. 6b has a few minute flakes of oxidized iron at the 
bottom of the groove, but since this knife is evidently grooved for a Img 
continuous blade it seems unlikely that this could have Ijeen meteoric iron. 
It seems, therefore, reasonably certain that though the people of this site 
may have at one time possessed meteoric or other native iron, they newr- 
theless did have access through trade channels to iron tools or, at least, to a 
sufficient quantity of iron to manufacture knives according to their dd 
pattern. The missing specimen referred to in Captain Comer's diary wr- 
tainly suggests the descriptions of meteoric iron kni^'es cited by Boas.' 




We were unable to find any traces of iron remaining in the sperinw** , 
represented in Figs, 6a and Cc, or the ones in which there were well-define™ 
pockets in which leaf-like blades must have been inserted. As previous!.;? 
Stated, our reasons for assuming the material used in the pockets of ihe^** 
knife hafts was iron, are their regular shape and narrowness, Fortunalel^ 
Mr. MacMillan secured from Rensselaer Harbor in August, 1916, what «* 
probably a knife (Fig. 8) made of antler, in one side of which is a pocV^"' 
containing a chipped blade. The pocket or groove for this blatle is shftp^*^ 
differently from the specimens in Comer's Midden. Instead of havinft ' 



1 Bou. tiid., 3S4-3SB: Thall 
tiibuUoiu to the EthnulOKy or th 
39, CopenbBsea, ISM), 488-490. 

■ Boas, ibid., 3S4. 
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uniform wiHth, it is oval, tapering at each end to conform to the outhnes 
of a chipped flake. It further appears that there was a similar stone blade 
on the opposite edge, but only a small part of the groove remains. The 
finder of the specimen turned in a second piece of stone which may have 
rested in this groove when the hatt was intact.' 

This find is not only interesting because it gives us an opportunity to 
compare the two types of knife haft in question, but also because it is the 
first specimen, to our knowledge, found in Greenland suggesting the type 
of knife described from Southampton Island by Boas and the curious 
harpoon heads from Alaska and adjacent regions in the aides of which were 
grooves containing small flaked blades.' It would seem therefore that the 
use of knives with cutting edges formed by a row of flakes was at one time 
universal among the Eskimo from Greenland to Alaska. We may be war- 
ranted, therefore, in concluding that the iron knives formed by setting small 
flakes of iron in a row along the edge of the bone handle, were copies of the 




w Blades. The opposite blade [a 



older stone knife, as has been suggested by Boas, Thalbitzer, and others ' 
and also that the pocketed hafts from Comer's Midden belong to this series. 
It need not necessarily follow that the natives at Comer's Midden used 
meteoric iron. It may be imagined that natives coming in contact with 
iron in small quantities and incidentally, would be likely to make knives 
"1 the form of those already in use and thus make them conform to the old 
t^lJe of stone knife. 

The probability of this is suggested by another find. In June, 1917, 



' As to the flndlQg of thla gpecioipn Mr. MscMlUan writes aa followa:— It was found 
* Retmelser Bay In one of the very numerous old Igloos doltlng the whole coast Udc from 
^»h78=Z0'to the soutbemedBC of the Humboldt Gladcr. 79° 10'. This knife was brought 
» me b)- an Eslrimo by the natnc of Mvah, who fourul it In August. IBltt Both cutting 
"J^ea of flint were witb the handle. How th.> knlfo was u.w(l I do not Icnow, I have drBwinm 
"Other old knives, aa described liy the older men of the trilie. but all with numerous leeth 
"*>» of which overlapped. 

' Wluler. this aeries, vol. 14, part 2, Fig. 3bcd. 407. 

' Boas, ibid., 484; Thalbitzer. ibid.. 490. 
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Captain Comer found in an old house ruin near Etah a number of objects 
among which was Fig. 6f . This is a rather curious fragment of what seems 
to have been a knife, for the haft is almost circular in cross-section instead 
of flat and knife-like, as in the specimens previously described. Yet, on 
one edge of the fragment are two pockets similar to those described, in one 
of which there remains a fragment of iron. The groove resembles that of 
the preceding in its regularity and is again approximately 2 mm. wide. 
Another curious feature is that the grooves do not run exactly parallel to 
the fragment and there is also a small pocket cut to one side of the others, 
suggesting an error in workmanship. The fragment of iron shows indica- 
tions of crude beating, but its appearance does not suggest meteoric iron. 
In fact, Professor R. W. Tower of the Museum staff tested it for nickle with- 
out result. 

Again, at the same place Captain Comer picked up a small piece of antler 
m the end of which had been driven the section of a knife blade (60.1-4617). 
Of course, there is no way of knowing whether this specimen is more recent 




Fig. 9 (60.1-5064). A Knife of Recent Make with Blade of Hoop-Iron. Length, 31 cm. 

or even contemporaneous with Fig. 6f . The amount of weathering of the 
two bones is about the same. It is, however, obvious that the maker of the 
specimen 60.1-4617, had access to trade knives. 

Near Sunrise Point Captain Comer found in a house ruin, among other 
objects, a fragment somewhat similar to Fig. 6f. The pockets in this 
specimen are rather deep but are otherwise not different from Fig. 6f . Yet, 
no traces of metal were observed. In the same ruin a number of stone chips 
were found, none of which, however, suggest their use in knives of this sort. 

At various places in the vicinity of Etah Mr. MacMillan found fragments 
of knife handles, some grooved on one side and some on both, but in every 
case the grooves were without pockets, narrow and straight, suggesting the 
use of long strips of iron or steel knife blades for the cutting edges. In other 
words, they resemble, in every particular, recent Eskimo knives such as 
may still be seen in collections (Fig. 9). 

At this point it may be worth examining the few examples of chipped 
stone returned by the collectors to see if any of the objects could have serv'ed 
as blades for knives similar to Fig. 8. 
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As previously stated, there was very little stone from Comer's Midden. 
However, there were three flint chips indicating that at least some chipping 
Wbeen done there. From the \'icinit.v of Etah twelve sites returned some 
nsmples of chipping though these were usually confined to one or two 
chips. Captain Comer found, July 29th, 1917, while digging in a house 
ruin near Sunrise Point, a small cache of flint chips on the left side of what 
vii the passageway to the house. There are, in all, something over a 
double handful of these chips, but they are simply flakes struck off e\idently 
in the making of stone implements. There are hut three pieces in the lot 




II). CiiliijH^d Flints from Etuli. LetiKtli of o. 



ft^at show fine surface chipping. Among these are flakes struck off in 
^-ahaping a large tool of some sort. The surface chipping is particularly 
fine and regular. (>f the entire series of fragments from the other sites, 
llot over a large handful in all, we find no piece that seems at all suitalile for 
nwertion in a knife, with one possible exception. Fig. lOe was found in a 
haax ruin at Etah and may be a part of a broken lance head, but is also of 
Wich a shape that it could be set in the pocket of a bone knife similar to 

The only other cases of chipping deserving mention are shown in Figs. 
lO and 13. Fig, 10a is evidently the blade for a small scraper; Fig. 10b 
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has the appearance of a spoke shave, though this may be accidental; Fig. 
10c is a carefully shaped object which we have been unable to identify; and 
Fig. lOd which is apparently part of a drill. 

One peculiarity of the knives from Comer's Midden is the absence of the 
type from Greenland well illustrated by Thomsen.^ This type has a long 
slender bone handle with a groove cut on one side near the end for the 
insertion of a blade. As has been remarked by writers ui)on the subject, 
this type of knife is a prototype of the stone knife formed by placing a small 
stone blade near the end of a handle, such as may be seen in. Alaskan col- 
lections illustrated by Murdoch.^ Knife handles of the type described by 
Thomsen, referred to above, were found at various sites in the vicinity of 
Etah. All of them are so grooved as to indicate the use of metal blades. 
It is, however, not clear why this type of knife is absent in the collections 
from Comer's Midden; yet, it may be remarked that there is one incom- 
plete handle, much weathered, near the end of which there is a very narrow 
shallow slot or groove about 2 cm. long and slightly less than 1 mm. in 
width. The form of this thus suggests that it was originally the handle for 
some other kind of implement and that this groove was made here in second- 
ary working of some kind. As it has only the vaguest resemblance to the 
knife referred to above, it cannot be considered as a bona fide example. 

We do, however, find objects indicating the use of somewhat similar 
knives. Fig. 11a may be taken as the type. As will be observ'ed, the knife 
. blade was inserted in the end by a tang and the portion of the handle that 
remained was so grooved as to suggest a wrapping or binding such as may 
be observed upon the knives in Eskimo collections. There is a deep hole 
in the end of this handle in the bottom of which we found a small metal 
fragment surrounded by a curious bluish stain, suggesting copper, but the 
fragment proved to be iron. It is thus clear that this is the handle of a 
metal knife and one may assume that it had a large blade somewhat similar 
to knives from Hudson Bay figured by Boas.^ Since such a knife could not 
well be made of native iron, we assume this blade to have been of commercial 
iron. 

Altogether there are seven handles of this type from Comer's Midden. 
One of these has the remains of a sinew cord in the handle hole. All have 
deep sockets in the end for tangs similar to that of the figured specimen. 
The form and depth of these sockets suggest similar metal blades. It is 



i Thoinsen. Thomas, "Implements and Artefacts of the North-East Grecnlanders 
Finds from Graves and Settlements" iDanmark-Ekspeditionen til Gr^nlanda, \ordoatkyst, 
190<>-I90S. Meddeltiher om (ir^nland, vol. 44. Copenhagen, 1917), Fi^. 20, 4?9. 

J ibid., 100. Fig. 117. 

' Boas, ibid.. Fig. 202. 404. 
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true that we have a knife of frequent occurrence in Greenland collections 
and also extensively in the Stefdnsson collections from Alaska, which car- 
ried a short stubby stone blade. A large series of handles from Point Hope 
and Point Barrow shows forms strikingly like the handles from Comer's 
Midden, but in most cases these were intended for stone blades, the sockets 
being much more shallow and of a different shape. We also have from the 
same Alaskan sites a number of specimens with the stone blades still in 
place. A comparison of these with the handles from Comer's Midden leaves 
us no other conclusion than that the latter handles were all fitted with metal 
blades. 

From another site at North Star Bay Captain Comer picked up a handle 
in every way similar to Fig. 11a. There are curious g/eenish stains on this 
specimen and another from the same site, suggesting copper, but no piece 
of metal remains. 

There are two other objects from Comer's Midden which seem to have 
been intended for knife handles. These are longer than the specimens just 
described being in fact long enough for two-handled knives such as have been 
described for the Eskimo further west. One of these handles is shown in 
Fig. 16a. There is a shallow groove across the end apparently for the 
insertion of the knife blade. There are, however, no rivet holes, suggesting 
that this handle was never completed. The other specimen is similar to 
this except that it bears a rivet hole but is not figured because of its frag- 
mentary condition. A comparison of these with knife handles from Hudson 
Bay and elsewhere indicates that these are most likely handles for a large 
two-handed knife. So far as I know, this type has not heretofore been 
observed in Greenland. 

No handles of this type were returned from any other site except a 
possible specimen from the vicinity of Etah. This is, however, in such a 
fragmentary condition that it is impossible to determine its precise char- 
acter and it may therefore be passed as doubtful. 

The only other object from Comer's Midden suggesting a knife handle 
is the fragment shown in Fig. lie. Somewhat similar forms, as for example, 
Fig. lib, were picked up at several sites near Etah. The above is, however, 
the only example of such a handle from Comer's Midden. 

From another site on North Star Bay comes a knife handle, much weath- 
ered and decayed. Its form is clearly indicated in Fig. lid. It has a deep 
groove in the edge at the end, indicating the insertion of a blade and certain 
green stains about this aperture suggest copper. The handle end has been 
grooved as if for attaching a cord. 

In general, then, it may be said that practically all the knives from these 
sites in West Greenland belong to the metal-using period of Eskimo culture. 
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The significance of this has been discussed at length by Thalbitzer ^ and 
by Solberg* and more recently by Thomsen.' From these discussions 
it seems that the only example of the old Eskimo stone knife similar to the 
tj-pe specimen described by Boas from Southampton Island (Fig. 5) is the 
one shown in our Fig. 8. The Museum at Copenhagen seems to possess 
several examples of knife hafts similar to our Fig. 6 but none of these indi- 
cates the use of a stone blade. We have previously mentioned the possi- 
bility of meteoric iron having been employed for the blades of such knives. 
The investigation of Danish students has shown, however/ that most of the 
early iron knives used by the Eskimo in West Greenland were made from 
native telluric iron and not meteoric. As to the use of telluric iron we shall 
\iave more to add later. It has been assumed therefore, that the Eskimo 
iron culture of West Greenland is very old and possibly even older than the 
period of European contact. The assumption is that the pocketed haft 
of the type shown in Fig. 6 is a literal copy of the older stooe knife shown in 
our Fig. 5. It would follow, therefore, that the old and original type of 
Eskimo knife for both the Hudson Bay region and West Greenland was 
one having an edge formed of small chipped pieces of stone set in a row. 
This gives us a kind of chronology for West Greenland in that the sites 
showing iron knives of the type of Fig. 6 are almost contemporary with 
sites on Hudson Bay yielding stone knives of similar pattern. Further, we 
may assume that the knife formed by a long narrow blade of iron set in a 
groove is a later type, possibly, as has been suggested, a direct copy from 
European trade knives. Hence, we may assume that all sites returning 
knives of this character belong to the historic period. If this assumption 
is justifiable it appears that at least the lower strata of the site at Comer's 
Midden belong to the earUest period of Eskimo occupation in West Green- 
land and are certainly older than many of the sites examined in the vicinity 
of Etah. Nevertheless, there were certain sites at Etah, particularly the 
one yielding the specimen shown in Fig. 6f and the one from Rensselaer 
Harbor, giving us so far the only known example of a stone-edged knife 
of this type. As to whether there was a still older culture in West Green- 
land properly designated as a stone age culture, we need not discuss at 
present. SufiBce it to say that no evidences of such a period of occupation 
^ere brought to light by the archaeological work of this Expedition. 



^ Thalbitzer. ibid., 488-490. 

* Solberg. O.. "Beltrlige zur Vorgeschichte der Ost-Eskimo'* {Videnskabs-Selskabcts 
^^fUr, II, Hist.-Filos. Klasse. Christiana. 1907), 53-54. 

* Thomsen, ibid., 424-^34. 

* Thonuen, ibid., 432. 
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Ulu or Woman's Knife. 

As previously stated, few stone objects were found in Comer's Midden.* 
Altogether there were just nine pieces, some of which have already been 
referred to (p. 127). The others are shown in Figs. 12-14. Of these Figs. 
12ab are undoubtedly ulus, and of particular interest because they seem to 
have been used without an additional haft, though from the roughness of 
the edge it must be inferred that some kind of binding or other hafting was 
used. The cutting edges have been carefully ground and in the case of 
Fig. 12a, to a remarkable keenness. Fig. 14 is evidently the blade for a 
small ulu-like knife, tapering at the top to form a tang for insertion in the 
handle. 

Fig. 13a is a curious fractured form having what seems to be a broad 
cutting edge. This may be an accidental chipping, but the edge shows some 
signs of wear from use. Fig. 13b is still more curious. It reminds one of 
certain paleolithic types, in fact, the coup de poing. Its sharp chisel-like 
edge shows some indication of wear. The top of the object seems to have 
been broken away. The function of this implement, if implement it is, can, 
of course only be conjectured. 

Among the bone objects were thirteen ulu handles of various forms. 
The prevailing type is shown in Fig. 15a and a slight variation of the same 
in Fig. 15b. The interesting thing about all these handles is that they have 
a very deep but narrow slot suggesting the use of a metal blade. There is, 
in fact, but one in the whole lot which has a slot of a form suggesting a stone 
blade. In this case, we cannot be sure, however, for the specimen seems to 
have wari>ed slightly, which may account for a certain amount of distortion 



1 Note on the Stone Iraplementjs and Chips in the Crocker Land Expedition CoUectiOfn. 
by Dr. E. O. Hovey. — The few stone implements and artificial chips recovered from Captain 
Comer's midden at Oo-ma-nahq near North Star Bay are bits of slate or flakes of trap rock 
(diabase) fVom the vicinity, aside from one knife point worked from a chip of chalcedony. 
Chalcedony was collected by Mr. Elmer Ekblaw, geologist of the Crocker Land Expedition, 
from cavities in the ancient igneous rcclcs of McCormick Bay and it is not unknown elsewhere 
along the coast. 

True flint artifacts and flakes were found in the refuse heap excavated by Captain Comer 
near Littleton Island. These resemble the flint of England so closely that it seems most 
probable that the material was brought to the north water of Baffin Bay by the whalers who 
frequented the region in the years following Captain Ross's visit. Magister M, P. PorsUd. 
chief of the scientiflc station at Godhavn. Island of Disko, has obtained from the Greenlanders 
of Danish Greenland fragments of flint that wore brought to their Eskimo ancestors by 
English whalers for use in the flintlock guns that wore utilized in trading in former days. 
Such flints are reported to be common in the more recent kitchen middens of that part of the 
coast. 

Flint, or chert, is probably rare along the coast from Cape York to Smith Sound. Neither 
Mr. Ekblaw nor I saw any there, but the Eskimo told the former that it occurred at McCor- 
mick Bay and in the limestone beds of Northumberland Island. 
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in the shape of the slot. It is not clear, therefore, what may be the relation 
between these e^'idencea of iron-bladed ulua and the more primitive atone 
ulus just described. Of course, several explanations suggest themselves. 
A3 for instance, the mere accidental use of stone implements in case of need 
and again that they are some of the last sun-ivals of the period in which all 
such knives were stone. These, however, are purely speculative. 

A curious type of handle is shown in Fig. 16c. The spedmen is in a A-erj- 
fragile condition, but it seems to have had a blade inserted in a groove at its 
lower edge, suggesting a utu. On the other hand, the purpose of the exten- 
sion to the handle is not quite clear. There is a suspicion of a groove in the 
end of this extension, but as to that 
we cannot be certwn. There is a 
small wooden object (Fig. 16b) which 
reminds one of certain modem ulu 
handles Though the object here is 
but a to\ nevertheless it must be 
taken as positive evidence that the 
conception of this type of ulu handle 
was m the mind of the maker. 

FinalK v. e have a singular haft in 
Fig l5c the significance of which is 
not clear It is a piece of antler, fol- 
low mg somewhat the natural contour 
of the material, but nevertheless so 
shapeil as to suggest its being held in 
the hand by the thumb and index fin- 
ger on one side and the three fingers on the other. The peculiar cui^-ed 
notch in the end shows a high polish from wear, as if the index finger were 
held there ip use. On the other hand, the extended end of the instrument is 
sharpened almost to a chisel edge and this also shows signs of wear. A large 
section of the lower edge has been cut with a deep groove for the insertion 
of a blade. This is about 8 cm. in length and has an average width of 3 mm. 
This again suggests an iron blade of some sort, but what may have been the 
function of this peculiar implement we arc unable to suggest. 

A number of ulu handles were picked up at other sites \-isiteil by the 
Expedition, hut none of them present important rlifferences from those 
described here or elsewhere. We do miss in Comer's Midden the ulu handle 
ma<Ie of two pieces, a form described l>y Boas froni Southampton Island ' 
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in which the heavy ridged handle, as in our Fig. 15a, is a separate piece and 
attached to the lower more slender shaft by thongs. Parts of such si)eci- 
mens were found at several sites in the vicinity of Etah, and at Parker Snow 
Bay, but none, as stated before, were found in Comer's Midden. 

We frequently see in Eskimo collections a type of woman's knife figured 
by Porsild ^ which has a metal blade with a long narrow tang to the top of 
which b attached a cylindrical piece of ivory or bone. No such pieces of 
ivory or bone were found in any of our sites. However, there are some 
mcwiem examples of metal knives picked up from the surface having such 
handles. One may suspect, therefore, that this type is particularly recent 
in West Greenland. 

Whetstones. 

Two pieces of sandstone regularly cut and rectangular in cross-section 
were found. Both had rubbed surfaces as if used for whetting metal tools. 



Spoke Shaves. 

From Comer's Midden we have one specimen (60.1-4409) which may 

be characterized as a spoke shave. What we have, as in other cases, is 

simply a haft minus the blade. This piece is of antler about 12 cm. in length 

and slightly curved. In the middle of one edge is a very narrow slot about 

3 cm. long, presimiably for a metal blade. This object is particularly well- 

pieserved and comes apparently from the surface. 



Snow Knives. 

Comer's Midden returned a large series of snow knives, though most of 
^em are broken. Such knives have been thoroughly discussed by Thom- 
sen.* It appears from this discussion that such knives have not heretofore 
l^een returned from West Greenland, though since they occur around Hud- 
son Bay and Cumberland Sound as well as in East Greenland, their present 
appearance in Northwest Greenland was to be expected. All those from 
Comer's Midden seem to be of a slightly different tyi>e from those found in 



^ Ponild. Morten P.. "Studies on the Material Culture of the Eskimo in West Green* 
^" (MeddeltUtr om Gr^nland, vol. 51. Copenhagen. 1915). 212. Pig. 47. 
* Tbomaen. ibid., 421-424. 
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£ast Greenland. The difference is chiefly in the prominence of the upper 
shoulder or guard which b a notch similar to the lower shoulder in East 
Greenland snow knives, but, as will be seen from the illustration of speci- 
meiis from Comer's Midden, the upper part is usually fonned by a sharp 
cur\-e in the handle. Two of the knives, however, as in Fig. 18a, have a 
small prominence on the back to serve as a guard. Yet, with these slight 




Fig. 18 (60.1-4403e^). Snow Knives. Length of n. 



variations, we have in Comer's Midden both types of knives described by 
Thomsen as characteristic of East Greenland. As previously stated, frag- 
ments of such knives were more frequent in Comer's Midden than any other 
object. The fragments consisted of knobbed ends of handles, slivers and 
pieces of blades. All are of bone and some show exceedingly fine workman- 
ship. There are a few fragments of bone blades so nicely made and with 
such keen edges that their mere use for snow knives may be questioned. 
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But since they are of the same material and since no other handles were 
foimd which seem to fit them, we may assume that they are parts of blades 
for knives of similar shap>e, if not actually parts of snow knives. 

As stated by Thomsen a simple straight knife of ivoty is frequently used 
as an ice scraper for kayaks, both in Greenland and elsewhere. No ivon- 
knives were found in Comer's Midden, for, as stated elsewhere, ivory was 
exceedingly rare, but part of a bone knife was recovered which suggests this 
form (Fig. 18c). That the prevailing type of snow knife was not peculiar to 
Comer's Midden was indicated by a precisely similar specimen from another 
site on North Star Bay. Again, from the sites at Etah we have several good 
examples of such knives. So far as their completeness permits, these are of 
the type of Fig. 17. All are of bone and greatly weathered, as if of consid- 
erable age. Of more frequent occurrence at the Etah sites is another type 
made of ivory, bone, and antler. This is long, slender, and sword-shaped.^ 
All are new, showing little or no weathering. This type does not appear in 
Comer's Midden, though there is a single fragment of antler suggesting such 
a blade. However, this being the only possible example as opposed to the 
great number of the other type, the above noted difference still stands. 

It seems, therefore, that the type of snow knife from Comer's ^lidden has 
slight individualities of its own, but is otherwise strictly comparable to those 
from East Greenland and Hudson Bay. Hence, they belong to the older 
substratum of Eskimo culture and presumably to the earUest period of 
occupation of Comer's Midden and the Smith Sound district generally, being 
contemporaneous with the old type of iron-bladed knife previously described. 



The Adze. 

It is now clear that we are justified in assuming that the site knoi^'n as 
Comer's Midden was occupied as eariy as any yet known in Northwest 
Greenland. Hence, a full description of the collection made by Captain 
Comer is necessary. Unless otherwise stated, all the succeeding references 
to specimens will be from that site. 

First, we may note that five adze heads were secured, three of which 
are shown here (Fig. 19). Those figured have rather large sockets suggesting 
stone blades, but there is another that must have carried a thin metal blade. 
As may be inferred from pre\'ious statements, no pieces of stone suitable for 
these hafts were found, but there is nothing in the forms of the figured speci- 
mens to preclude the use of such stone blades. The forms of these adze 
hafts are quite uniform with those of East Greenland and again with those 



» Kroeber. ibid.. Fig. 2. 
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of Alaska.^ Fig. 19c has three lateral holes for the binding cords and Fig. 
19a reminds one of Solberg's type.^ Fig. 19c is also precisely like a BaflBn 
Land piece.' 
No adze heads were found at the other sites visited. 



Ice Picks. 

To the butt end of a harpoon or lance shaft is usually attached a sharp- 
ened piece of bone or antler for breaking ice when necessary. A number of 
these were collected. All were joined to the shaft by a plain bevelled splice 
and two had holes through them as if for securing by Unes. Similar objects 
have been noted for East Greenland and in fact all the Eskimo.^ 



Hammers. 

From many of the sites about Etah we have hammers made of antler, 
all in one piece, the hammer head being a large shaft and the handle a section 
of a tine. All of these show very little weathering and are therefore pre- 
sumably recent. Now, though there is an abimdance of worked antler in 
the collections from Comer's Midden, there are no examples of such hammers 
either complete or in fragments. On the other hand, we have the object 
shown in Fig. 20a, the ends of which show indications of use as a pounder. 
Its most interesting feature, however, is the series of perforations. From 
front to back is a large one measuring 6 cm. at the back and 4 cm. at the 
front in vertical section. Horizontallv, it varies from 2 cm. at the back 
to one cm. at the front. From the size of this opening we assume that a 
handle was inserted. From the dimensions given it will be seen that the 
handle would have a wedge-shaped end similar to hafts used in* our own 
tools. In addition to this perforation, there is a small lateral one passing 
from side to side through the middle of the larger. This has been formed 
by two drill holes, side by side, giving a perforation about 15 mm. by 8 emq. 
If we are correct in our assumption that a handle was inserted in the large 
perforation, then the smaller one is for the insertion of a. pin or a lashing 
of some kind to hold the head of the hammer to its handle. While this may 
be an entirely erroneous interpretation of the specimen, its form, markings, 
etc., certainly suggest such use. 

1 Thalbitzer. William, "Ethnological Description of the Amdrup Collection Ttom. K%st 
Greenland" {MeddeleUer om Gr^nland, vol. 28. Copenhagen. 1909), 448. 
« Solberg. ibid., Plate 7. 
* Boas, ibid., 381, Fig. 175a. 
« Thomsen, ibid., 393. 
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A conspicuous object in the collection is the large heavy bone mattock 
with Dotcheii edges for lashing to a handle, a tj-pe familiar in collections from 
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Hudson Bay and Alaska. All of the specimens found here are precisely 

Mmilar to those from the older sites in Southampton Island figured by Boas.' 

L Further description is, therefore, unnecessary. Similar mattocks were 

> Bom, ibid., 416, Fig. 314. 
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found at several of the sites in the vicinity of Etah. This fact, taken with 
the general wide distribution of this tj-pe to the west, indicates that it is one 
of the old and fundamental traits of Eskimo culture. 

There are, however, three pieces in the collection resembling the mattocks 
just described, except that they are shorter and bear, near the hafted end, 
a perforation large enough to take a hantilc. One of tliese is shown in 
Fig, 20b, As may be seen from the drawing there are two slight notches on 
each side opposite the perforation, as if for lashing. In fact, there is a slight 
groove on the surface of the specimen passing from these notches into the 
perforation and out, precisely hke one should expect from the long wear 
of the lashing. The manner of attaching this mattock or ax blade, as the 
case may be, is not clear. The form of the perforation leads one to douht 
that the handle was inserted according to the European method while the. 
tracings of lashing suggest that the perforation is merely for the sake d 
inserting the binding elements. However, this iloea not dispose of the caa^ 
wliich must be set down as one of the problems of the future. ^^B 



We find in the collection one cross tree for a sledge, similar to specimesr 
figured by Boas,' and several fragments of bone sled shoes. One of thes^ 
more than 40 em. in length. All have the usual holes for attaching and c»*3 
piece contains a number of wooden pegs still in place. Tlie form, manrm« 
of drilling, etc., in these shoes does not differ from that described for Gre^n 
land sledges.' The materials in this case are bone. No ivorj- shoes w^ri 
found in contrast to the collections from the other sites. Practically every 
site in the vicinity of Etah returned ivory sled shoes. These are of different 
pattern, varying from ten to twenty centimeters in length and joined ouf 
to the other by a pair of countersunk holes. All seem to be of recent muD"- 
facture. The inference is, therefore, that the type of sled used by the people 
of Comer's Midden, is the older West Greenland type, also found in East 
Greenland. 

Toggles. 

Toggles of the type used in dog harness were fairly numerous. The older, 
more weathered, specimens were of bone; the newer looking ones o! 
There is nothing about them that is distinctive. 

No swivels were observed such as are found around Hudson Bay. 

ho Biiklmo of Bimii Lanil anil Hudson Bur" (Bullttin. Amirii 
■at Hillary, vol. IS, pari 1. 1901). as. Fig 47. 
Ibid., 413-417. 
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No parts of kaysk frames or paddles were found, but there are a number 
"it bone objects which seem to have served as paddle tips. Fig. 21 may be 
^en as the type. They vary in size from 8 to Ij cm. Several, including 
the smallest one, contained fragments of the wood to which they were 




lip for t. Kay&k Puldle. Length at a. 



attached. Thalbitzer,' illustrates the "model of an old-fashioned kayak 
Saddle" which bears tips ^milar to the above. No such objects were found 
*t the other sites. 

Bows AND Arrows, 

No indications of bows were observed, except one doubtful fragment of 
Wine which resembles a part of one of the plates in a compound bow. On 
toe other hand, arrows are in evidence. First, as to arrow-heads, it may be 
stated that no metal or stone heads were found, nor do any of the foreshafts 
™°^ signs of having carried such points. All of the heads found are of 
Mtler or bone and complete in themselves. All have pointed tangs for 
""^rtion in the shaft bearing lateral spurs in pairs, but not placed opposite 
*i other. As stated by Porsild and others, arrow-heads of this tjT>e from 
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West and South Greenland often bear threads for screwing into the abaft. 
The Danish school of ethnologiats have assumed that the lateral spurs 
occurring on the other specimens found in Greenland are rudiments of this 
same screw thread. It seems, however, more likely that the screw thread 
is a modem innovation suggested probably by European models, while since 
we find the spurs distributed entirely across the continent to Alaska we may 
assume this to be the older form and that it is not necessarily related to the 
threaded tang.' 

As to form, the bone beads from this collection resemble the two msin 
Greenland types as enumerated by Thonisen • one with a long oval hlade, 
the other with a single barb at one side. Though on Greenland heads of tiiis 
character there are often several barbs, all die specimens from this site have 
but one. No inrlications of property marks, such as are numerous on West- 
em Eskimo specimens, came to notice. There were, howe\*er, one or two 
slight attempts at decoration by incised lines. 

Blunt heads for bird arrows were rather numerous, made both of wood 
and bone. Some were ratlicr large and heavy. Since in almost everj' case 
the tangs or other attJichraenta have been broken away, it is not clear ho* 
they were fastened to the shaft. There is. However, one complete specimeo 
which indicates that the method was by splicing, a trait quite characteristic 
of Hudson Bay. This point is of some interest since when the Smith Sounii 
Eskimo were met by Ross in 1S18, the bow and arrow were absent, hut we 
known to have been introduced later by Cumberland Sound Eskimo whence 
their use was common for a short period. According to Thomsen. all the 
arrow-heads of this period were joined to the shaft by tlie oblique form w 
splicing, which is, of course, the method employed by the Eskimo of Culn^*^ 
land Sound and Hudson Bay. 

It is interesting to note that our collections from tlie vicinity of EtM 
contain few arrow-heads and such as there are have been spliced in th» 
above manner. One may inter, therefore, that they belong to this pewd 
of recent contact with the Western Eskimo. Hence, the arrow-heads ftoBi 
Comer's Midden and North Star Bay belong to a period when such imp*" 
ments were in use in Northwest Greenland. Further, since something ot 
the same kind occurs in the old collections from Northeast Greenland vA 
it is the form of urrow-head distributed from Hudson Bay to Alaska, andii 
also not entirely absent from collections around Hudson Bay and Cumbw- 
land Sound, we must consider its presence in Comer's Midden an indication 

1 Poi^d, Morten P.. -ThB Principle of the Screw In the Technique of the Esldma" 
(itntncnii AfUkropoloQiil. N. 8. vol. IT. no, I, 1815); L«u(Or, Bprthold. "ThB Eaktmo Screw 
M • Culture-BUtorlcftl Problem" {Amtriean AnlhTapalogiii, N. S., vol. 17, no.,3, 1915). 
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that the people occupying this site belonged to the older period of Greenland 
history. 

In this connection it may be noted that there is one bone head for a 

metal blade which has the form of a figure in ThalbitzerJ It is very large 

tor an arrow as is the one cited above. 



Bird and Fish Spears. 



8 



A number of barbed pieces of various si^es, made of bone and antler, 
such as are used on bird spears and fish spears, were found. There is 
nothing about them that differs in any particular from those already 
described for Greenland and elsewhere. There are, how- 
ever, two kinds of objects in the collection, all made of 
wood, which suggest a use as barbs for some kind of spear, 
but which we have not yet been able to identify. One of 
these is shown in Fig. 22. Precisely similar specimens 
were picked up at various places on the shore of North 
Star Bay and others from old house sites near Etah. 
They average about 6 cm. in length. In each case a por- 
tion of the base, has been mortised out so as to form a 
shoulder, apparently for some kind of mounting. The 
remainder is notched as if for a binding cord. No objects 
of this kind have come to our attention, but they remind 
us of objects figured by Boas ^ which though of bone are 
of approximately the same size and of somewhat the same 
form. Professor Boas was unable to find any explanation 
for these, but Waterman ' found in a later collection from 
old house sites at Lyons Inlet, Hudson Bay, made by Comer in 1910, the 
mountings for these barbs, suggesting that they were in fact barbs for fish 
spears. As such, they differ radically from the barbs upon fish spears found 
ui collections from living Eskimo. The method of attaching the object in 
Kg. 22 differs somewhat from that employed for the bone and ivory barbs 
noted by Waterman, but this may be due to the fact that they are of wood, 
^yway, it seems certain that the wooden objects we have noted are similar 
wbs for fish spears. A number of the sites near Etah returned fragments 
^ fish spear heads in which the barb was thrust through the side strip 



Fig. 22 (60.1- 
4406a). Wooden 
Barb for a Pish 
Spear. Length. 
5.5 cm. 



> Thalbitzer, MeddeUher om Or inland, vol. 2S. 366. 
« Boas, part 2. 391. Fig. 185. 
* This series, vol. 4, part 2. 301. 
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precisely as obsened upon spears in collections from the living Eskimo. 
No such parts were found in the midden where the above-noted wooden 
barbs appeared, nor did they occur in other sites yielding this same wooden 
barb. All this is consistent with the view that the spedmens figured are 
barbs for fish spears. 

The second problematical object, numerous examples of which were 
found in Comer's Midden and occasional examples at other sites near Etah, 




is shown in Fig. 23b. They av'erage about 12 cm. in length and are, with- 
out exception, made of wood. They are rather flat, though sometimea 
approaching a circular cross-section, and obliquely across the widest part 
is a groove of considerable depth. The tapering end is usually proWded with 
a knob or, in some cases a kind of spur, while the opposite end is biou^t 
to a blunt point. 

The only objects suggesting these are figured by Thomsen ^ as pron^ 
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for fish spears. From the measurements given, they are slightly longer than 
the objects here described, though nothing is said of the oblique groove 
across their body. Otherwise, they have the form and character of the 
objects we are considering. Thomsen regards his sp)ecimens as peculiar 
smce there have not come to his knowledge any prongs for fish or other spears 
that were made of wood. We hesitate to base any conclusion upon the 
peculiar resemblance between these objects from East Greenland and from 
Northwest Greenland, but if it should turn out that they had a similar use, 
we shall have one of the most suggestive parallels yet brought to notice. 

On the other hand, Captain Comer took from a house ruin south of Wager 
River, west of Hudson Bay, the object shown in Fig. 23a. This one had a 
bone barb in the groove where it fits so snugly that it cannot be pulled out 
easily. This adds great interest to these objects since there can be no doubt 
as to the identity of this form with those from North Star Bay. 

As to the use of this object, we are in doubt. It has been suggested that 
it is a fish hook, but Captain Comer was told by natives at Etah that it was 
an implement for taking gulls. The wood causes the hook to float and, if 
property baited, will be gulped by a gull. 

Now, though we may be in some doubt as to the function of the two kinds 
of objects just described, the significance of their distribution is clear. For 
the second (Fig. 23), we have identity between West Hudson Bay and 
Northwest Greenland and probable identity with Northeast Greenland. 
For the first (Fig. 22), we have a close similarity between W^est Hudson Bay 
Wid Northwest Greenland. All are absent in collections from the living 
Eskimo. The only fish spear reported that suggests the first form of barb, 
IS one from Alaska figured by Nelson.^ We have then another fine example 
of widespread identity in the earlier levels of Eskimo culture. 



Harpoons. 

There are a large number of harpoon heads in the collection. All are 
of two general types, those represented by Fig. 24 and the more familiar 
<ype of harpoon which differs from the preceding in that the f oreshaft rests 
in a dosed socket. It will be noted that in the illustrated specimen the end 
^ the f oreshaft rests in an open socket held in place by lashing. A compari- 
son of this type with specimens from old sites in Southampton Island shows 
* mnarkable similarity. There is, however, one point of difference. A 



* Netocm. E. W.. *'The Eskimo about Bering Strait" {Eighteenth Annual Report, Bureau 
^American Ethnology, part 1. Washington. 1896). 150. Fig. 42 and Plate 67. 
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number of Southampton Island specimens have lateral barbs of the original 
material, a feature also found in some East Greenland and West Greenland 
harpoon heads. No such barbs are found on any of the heads at Comer's 
Midden, though a few examples were picked up near Etah. As will be 
noted in the illustration, the harpoons of the first type fall into two groups, 
those having a point of bone, or in which the harpoon is made of a single 
piece, and those having detachable points of slate or metal. As may be 
inferred from previous statements, no stone or metal points were found; 
yet, the form of the groove for the point in most of these sperimena suggests 
metal blades. All of the heads of the second type, none of which are figured 
here, had detachable points, presumably of metal. Their end barbs are of 
two forms,. a single [>oint, as in case of the other type (Fig. 24a) and a double 





Fig. 24 (60.1-4410, 4430. 4418&^b). Hkrpoon Hculs ol Bone. Length of a. 8.2 cm. 



or notched point such as is frequent on spedmens from Hudson' Bay and 
recent specimens from Smith Sound and elsewhere. For both types the 
material is almost universally bone. The few ivory heads returned are 
reasonably new and according to Captain Comer's notes were found near 
the surface. They are also almost without exception found amoog those 
of the second tj-pe. 

It is generally assumed that the harpoon heads with open sockets, as in 
Fig. 24, are older than those with closed sockets. One reason for this infer- 
ence is that this type prevails in the old sites at Southampton Island. Tliis 
form is not conspicuous in collections from other parts of Greenland, har- 
poon heads here being almost exclusively those of the second, or more recent 
type. Whatever else this may signify, it is consistent with the a 
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that the lower levels of Comer's Midden are contemporaneous with the older 
sites at Southampton Island. Nevertheless, both types of harpoon occur 
in the Midden with equal frequency, so that it may be inferred that the 
two t>*pes were to some extent contemporaneous; but even in that case it 
must be assumed that the culture at Comer's Midden is reasonably old or, 
at least, old enough to show definite survivals of the older antecedent culture. 

All of the heads so far considered are of a size to suggest their use for 
seals or similar animals. There is, however, one fragment of a much larger 
harpoon head which must have been for whaling. Unfortunately, we have 
only a portion of a specimen, but from this it appears to belong to our second 
tj-pe, those having a closed socket and a short double-pointed end barb. 
It differs from whale harpoons from western North America in the short- 
ness, or stubbiness, of the end barbs, but in this respect resembles its com- 
panion sealing heads. 

A few examples of retrieving points for darts or lances may be noted. 
These, without exception, are barbed on one side only and in most cases 
have two line holes. However, their forms are too much like the generalized 
Eskimo tyx>e to warrant a comparative statement. 

A number of foreshafts and fragments of the same were obser\'ed, but 
these are of the ordinary' type figured in my discussion of the Stefansson 
collection.^ A few sockets for the same were observed. There were no 
examples of the familiar Greenland type of joint in which a kind of tenon fits 
into the socket on the shoulder of the shaft. Examples of tliis were picked 
up at some of the Etah sites, but in every case lacked weathering and other 
marks of age. From the nature of the end sockets, we infer that the shafts 
were of wood, though no pieces of suitable size were recovered. Also the 
socket piece slipped over the end of the shaft and was not fastened by a tang 
or oblique splice. 

There were no throwing boards. Neither were there any examples of 
the peculiar hinged harpoon head observed in Greenland collections. 
Among other missing objects may be mentioned the sealing stool. 



Lamps and Kettles. 

Though there are many fragments of steatite vessels, these are not 

|sii£Bciently complete to give us an idea of the original form. There is, how- 

rcr, a miniature lamp which is of the precise Smith Sound pattern as de- 

ribed by Boas.' Yet, the most interesting feature is a large stone slab 



i This scries, vol. 14, part 2. 428. Fig. 44. 
s Boas, part 2. 440-441. 
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with ridges of cement around the edges, suggesting a lamp of the Southanip 
ton Island type. The shape of this piece also suggests the Southamptoi 
Island lamps. We may therefore, feel reasonably cerUiin that this same 
type of built up lamp was known to the inhabitants of Comers Midden. 
As to the typi» of kettle, we are not dear, though the fragments would indi- 
cate round or oval forms. 



Household Utexsils. 

I 'nder this head are several fragments of small horn spoons, portions of 
woorien spoons, and fragments of vessels of wood. Unfortunately, the 
wfKxlen objects are too fragile to make their forms clear. 

Tliere is also an example of the coopered tub, or vessel, represented bj* 
two incomplete staves. The groove for the bottom is intact and carries 
one or two woo<len pins with which the attachment was made. There mp 
al-so a rnjinl)er of bottoms for similar vessels in more or less complete confr 
tion, indicating that such tubs were circular in cross-section. Objects of 
this kind have been described l)oth for West and East Greenland so that no 
further conmient is necessary. 



Miscellaneous Objects. 

Among the many other objects deser\'ing notice are numerous rims d 
dnjms or buckets, highly perforated by small drill holes. These are partial- 
jarlv numerous in the collections from Etah. 

nif-n? are something over fifty pieces of worked wood. Most (rf tlwe 
are mere fragments or discarded pieces, but among them we find a numbtf 
of human figures of the usual conventional form. A few similar figoRSoi 
ivor\' were found on the surface of the Midden. So far as can be ohsffreil 
thf'Tf'. i.H nr>thing in their characteristics to differentiate them fnmi odiff 
Plrtkirno e4ir\i*ng8 in Greenland. 

Tli'-re are a few examples of drum handles and one possible fngnMSt 
U'longing to a cup-and-ball game. 

Among the highly problematical objects are a few curious bracbtJib 
fonns of a size sufficient to hold a harpoon or lance shaft, but as we baw 
seen notliing like these in any other collections and the ones obsennedse* 
to be unfinished objwts, no further comment is necessan'. 



'I 
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Work in Whalebone. 

This completes the description of the most important objects in Comer's 

Midden with the exception of examples of work in whalebone. These are 

strikingly numerous and deserve to be described in some detail. For one 

thing, we have many fragments of notched and looped strands of whalebone, 

suggesting nets. As to the use of a whalebone net for seals or other game in 

West Greenland, we have no ver>' definite knowledge. Thalbitzer and 

Porsild, however, are responsible for the statement that nets of whalebone 

were formerly in use in Greenland. It is certain that none have been used 

for many years. Of course, we cannot be sure that these fragments are parts 

of nets, but the manner of the knots makes it strongly probable. Another 

interesting object is what seems to be a drying rack formed by bending 

strands of whalebone and t\ing as shown in Fig. 25. Several examples of 

this were dug up. 

There is one large piece of whalebone the size and shape of a sled shoe 
and perforated in a similar manner. WTiether this is a correct interpretation 
of its use we cannot say. 

Fig. 27 is a large knife-like object 42 cm. in length. According to Mur- 
doch, the natives of Alaska have used whalebone for knives. Since the 
material will take a keen edge it may be inferred that the object shown here 
Was used as a knife. 

Fig. 28 is pecuUar in that it has a perforation near the larger end. It is 
•ho notched as if for wrapping. As to its use, we have no conjecture. 

Fig. 29 is evidently a toggle. Figs. 26a and 26c, are of unknown use. 
Among the many other objects may be mentioned two top disks, a carving 
Representing a fish, part of a knife similar to the figured specimen and a nail. 
Or skewer-like object, reminding one of the ivory pins used for closing 
Wounds in seak. Lastly, in Fig. 26b we have a handle of an implement, 
probably a knife, which seems to have been made in imitation of an animal 
liead. 

Judging by the meager accounts of work in whalebone, this collection is 
Somewhat unique. There was a great deal more in such a fragmentary 
Qoodition that it could not be recovered. According to Captain Comer's 
observation, the greater part came from the lowest levels of the deposit, 
Presumably belonging to the earliest period of occupation at this particular 
site. All of the pieces in the collection are greatly frayed and shredded, 
Cloaking it very difficult to do more than determine their general outlines; 
xievertheless, what remains shows great technical skill as, in fact, do all the 
objects from this deposit. 
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A few examples of whalebone were collected near Etah, the most con- 
spicuous being an implement handle larger than, but otherwise similar to 
Fig. 26b. 

As noted before, a large percentage of the objects from Comer's site are 
made of whalebone; this prominence of whalebone artifacts in contrast 
with the rarity of ivory, suggests that whaling was an important feature of 
the old Eskimo culture at North Star Bay. 





Stone and Bone Points Wanting. 



When we consider the time and care pven to the search for sites and 
the number examined, it b difficult to escape the conviction that in their 
totality they present about all that is to be expected in future exjdoratico. 
Hence, the rarity of stone and bone points indicates a metal cultUK onr- 
temporaneous with the period of occupation. Yet, diia does not agteeiriA 
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ifae eviiience for a stone age around Disko Bay and soutliward. If the above 
conclusion stands, then we must assume that the Eskimo occupation of 
North Star Bay and the Etah district was relatively recent. We have 
searched all parts of the collection carefully for even the merest fragments 
of bone points. The only ones in evidence are a few one-piece harpoon 
beads with points of the original material. The only example of what may 
be considered a bone lance or spear head is Pig. 30 from near Etah, and this 
is of such unusual form that its significance is not dear.^ 



Decorated Objects. 



Ornamentation by incision or perforation was conspicuously absent 
I the midden. In fact, it is rare in all the collections since but three such 




4678.47011. DecorsKd Ivorr C&rrlngi. EMh. Lenstili Of a, 



' Aa CO tiie nndliiK uf this si>ocimGD Mr. MacMlUan writes as rallowi: — It ma found &C 
Id Igloo St Et«h. All the old meo agnxxJ that It wu ■ Ultlng Iron lued In the opturo 
nt seal aad wolma before tbe advent of Iron. 
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objects were returned and these are of doubtful age. As previously stated, 
there are some examples of carving; from the midden there are eight human 
figures in wood and one surface piece, of ivory. Of other forms, there are 
no traces, except some new looking ivory figures, coming from the top of the 
deposit and a probable fish in whalebone. This,, with the embellishment of 
Pig. 26b, exhausts the list. The other old sites at North Star Bay ^aelded 
no examples whatever. 

On the other hand, some of the Etah sites gave a fair return in carvings, 
some in wood, but mostly in ivory; Here animal forms prevail in contrast 
to the preceding. The finish and technique is equal to that observed in 
modem collections from the natives of the vicinity. Also, the technique 
of the few midden carvings Is equally high. 

Turning now to decorated objects, the three previously mentioned were 
found in house ruins near Etah (Fig. 31a-c). Figs. 6 and c have been embel- 
lished by drilling, or dotting. Fig. 6 presents a technique precisely compar- 
able to objects from Baffin Land. Fig. o is different since it presents notches 
in series, in two planes. As just stated, these objects are of ivory and with- 
out indications of great age and there is nothing in their appearance that is 
inconsistent with the idea that they were made within ten years. 

In conclusion, we may note that decorated objects are absent from all 
parts of Comer's Midden and apparently from all the older sites examined 
by the expedition. This is also true of the Alaskan sites explored by the 
Stefdnsson-Anderson Expedition. It is fair, therefore, to raise the question 
as to the place of such art in Eskimo chronology. 



House Plans. 

No special comment need be made on Captain Comer's sketches of 
house plans as shown by the ruins he excavated. The figures give the typ)e. 
All were of the form designated by Danish writers as pear-shaped. The 
double houses are e\ndently what Steensby's informant had in mind when 
she made the sketches appearing in his excellent paper on the Polar, or 
Smith Sound Eskimo.^ A comparison of the other illustrations in this book 
with these plans of Comer will make clear that all these ruins were of the 
surviving type of stone and turf house. 

Steensby has rather comprehensively reviewed the general distribution 
of Eskimo house types,^ placing the center for the pear-shaped house at 



» StecDsby. H. P., "Contributions to the Ethnology and Anthropogeography of the 
Polar Eskimos" {Meddelelser om Gr^nland, vol. 34, Copenhagen, 1910), 323. 

« Steensby, H. P., "An Anthropogeographical Study of the Origin of Eskimo Ciilture" 
iMeddeUUer om Qr^nland, vol. 53, Copenhagen. 1916), 187-203. 
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Smith Sound. Its origin he considers recent, the more primitive and more 
widely distributed type being circular in groundplan, traces of which he 
thinks are to be found in Greenland. Comer did note a few such traces, 
but digging in them brought to light bottle glass and other traces of Euro- 
pean trade. In his diary, he interprets these as sites for snowhouses or 







Fig. 32. Groundplans of Old Houses. 



mere summer shelters. One or two such structures were found super- 
imposed on ruins of the pear-shaped type. Thus, so far as Comer's obser- 
vations go, the pear-shaped type is as old as any observed at North Star 
Bay or Etah. It appears, therefore, that so far as our field data go, this 
was the type of house at the time of first occupation. 
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Relation of Comer's Mtoden to Other Sites. 
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Though we have continually referred to the finds from other sites, we 
ha\'c 30 emphasized those from Comer's Midden that a specific statement 
seems jiiatifiable. The collections from North Star Bay, Saunders Island, 
and Parker Snow Bay contain many new objects, which show by their 
forms that they are of recent origin. Nevertheless, some house sites did 
yield objects suggesting the varieties of the midden. The same statements 
will apply to the collections from Etah. Nothing was found that belonged 
to a different level of culture from that of the midden, except that which 
clearly came from the historic Eskimci. 

The historic inhabitants are the Polar Eskimo. They use the same type 
of house as the people of the midden and since their culture is otherwise ver>- 
much the same, it is more probable than not. that we are deahng with the 
archaeology of the Polar Eskimo, whose descendants are still on the 
and still adding to the midden. 

We cannot clearly understand the position of the Polar Eskimo : 
group unless we take into consideration the entire distribution of the Eskimo. 
The general tendency of the Eskimo has been toward a migratory form of lite. 
In the ceaseless shiftings of his residence he has at one tinie and another 
occupied the entire Arctic coast line, as an eitamination of the accompanj-ing 
map will show. This map shows the approximate location of Eskimo settle- 
ments reported within the past twenty-five years. The data for all the terri- 
tory east of 100°, except that visited by the members of the Expedition, 
was taken from the maps of Thalhitzer' and Steensby.^ For the Arctic 
coast ot Canada the reports of the Stefdnsson expetiitions were utilized. 
The Alaskan sites were taken from many sources, but the National Geo- 
graphic Magazine Map of 1914 was used as a check. The stippled area 
represents the total distribution of the Eskimo since their appearance on 
the coast, as indicated by the ruins of former villages and other e\"idence9 
of Eskimo culture. In none of these particulars is it possible to attain a 
high degree of accuracy, but the retati\'e distribution of the recent Eskimo 
population can be safely mf erred. 

The census of 1910 returned 14,087 Eskimo in Alaska, and the estimated 
number in Greenland is 11,790. The Canadian estimate is given as 1,300 
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for Labrador and 3,447 for the coast. Tabulating the population estimates 
and the number of settlements indicated on the map, we have the follow- 
ing:— 





Settlements 


Populatton 


Alaflka (1910) 


112 


14,087 


Greenland (1904) 


69 


11,790 


TAbrador (1915) 


7 


1,300 


Canada (1915) 


81 


3,447 


Siberia (1907) 


12 


1,200 




Total population 


31,824 



The settlements do not count as separate villages and camps, but rather 
as localized groups of villages. They cannot be given with great accuracy, 
yet their gross distribution is a safe index to the clustering of the population. 
As the data stand the most compact settlements are in Greenland and 
Labrador, while the least dense are those of the Canadian coast. 

Since the large dots on this map represent the locations of villages and 
camps in recent years, they give us the approximate extent and density of 
Eskimo population during the past half century. But this does not give 
an adequate idea of the territory covered during the whole period of Eskimo 
occupation. This we have indicated by the stippled coast belt. While we 
do not maintain that every square mile of this territory was at some time 
or other lived upon by Eskimo, the reports of travelers make it probable that 
one cannot travel many miles in any direction within these limits without 
encountering traces of this culture. The preceding pages show the archae- 
ological richness of the regions occupied by the Polar Eskimo, but this is 
strictly comparable to the experiences of Danish explorers in all parts of 
Greenland. Again, in the west. Captain Comer at Hudson Bay and 
Stefansson still further west were continually meeting with traces of former 
inhabitants. That this should be the case is not strange, for the Eskimo 
must always keep to the coast for winter sealing. His expansion was, there- 
fore, linear only. 

The position of the Polar Eskimo is now clearer. While in recent years 
they stand alone as the most northerly outpost, either their inunediate 
ancestors or some other group occupied successively the whole of the north 
coast. That their present position represents a great shrinkage of popula- 
tion may be doubted; it is more likely a matter of shifting habitation. But 
the whole of Greenland is marginal and so seems most likely to have received 
its Eskimo population but recently. 

The most acceptable theory of Eskimo origin is that they expanded from 
a parent group in the Arctic Archipelago.^ In any case, no great antiquity 

1 Steensby, Origin of the Etkimo Culture, 204-218. 
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can be assigned to their expansion into Greenland. Danish authorities are 
in general agreement that the occupation of West Greenland did not begin 
earlier than 1200 A.D. and there is some reason to believe that it was 1400 
A.D. before they had a firm footing there. How long the shores of Smith 
Sound and other parts of Northwest Greenland have been peopled is not 
known. We now know it to be the home of a small group of Eskimo, first 
noted by John Ross in 1818. They were then and are now the most north- 
erly settlement, on which account the Danes call them Polar Eskimo. 
Peary's repeated efforts to reach the Pole from this side brought these people 
to notice, making them the most widely known of any. Their history and 
cultural pK)sition have been carefully presented by Steensby.^ At one period 
of their known career, they seem to have discarded the bow and the kayak, 
but later took them up again. In culture, they are nearer the Central 
Eskimo than West or South Greenland; in fact, they are so near the former 
in contrast to the latter, that we must suspect their recent arrival from the 
Arctic Archipelago. Yet, the geographical conditions are pecidiar, since 
the Melville Bay district is uninhabitable in winter, thus cutting easy 
communication between the home of the Polar Eskimo and the northern 
outpost of the West Greenland Eskimo. This, of itself, might account for 
the closer parallels with Central culture. It is also one of the reasons for 
taking the close resemblances to Northeast Greenland culture as indicating 
a movement around the north shore. It may be then, that we are not 
justified in assiuning the late arrival of Eskimo in Northwest Greenland, but 
that they retained the typical culture longer because less marginal. Yet, 
on general grounds, the whole movement into Greenland seems recent, so 
recent that the appearance of iron in the culture of these Eskimo is not 
surprising. 

General Discussion. 

In summarizing the preceding pages one of the first points to strike the 
reader is the absence from Comer's Midden of certain well-known objects; 
for example, needle cases, skin-working tools, bows for drills, nozzles for 
floats, throwing sticks, blubber pounders, bird bolas, goggles and eye shades, 
sealing stools, etc. It may be inferred that this indicates their absence in 
the culture of North Star Bay, but such a conclusion is scarcely warranted 
since only a small section of the accumulated camp refuse was dug out and 
furthermore, it is chiefly the unusable fragments of things that we find. 
Thus, it seems unwise to assume that when a single object is wanting in the 



1 St«ensby. ibid., 268 et seq. 
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collection made, its use was unknown to the people in question. Yet, this 
objection would not apply to the case of ivory as a material, for if ivory was 
worked at all, slivers and fragments must certainly find their way into the 
debris in proportion to their relative number, unless it should be that a 
taboo against casting them out so near the sea operated in this case. Since 
ivory occurs scarcely at all in the lower parts of the heap and objects usually 
made of ivory are here made of bone and antler, such a possibility may be 
disregarded. Yet, except with respect to materials, negative evidence as 
to the use of specific objects should be disregarded. Again, some of these 
missing objects do occur at some of the Etah sites as stated under the 
proper heads. Since there is no evidence that some of these were not con- 
temporaneous with the lowest layers of Comer's site, we may assume their 
absence at the latter as accidental. In view of these conditions, the im- 
portant pK)ints in this discussion will arise from comparative studies. 

In the preceding descriptions of objects found in Comer's Midden appear 
certain similarities to the older sites at Hudson Bay and again in Northeast 
Greenland. These similarities also hold, but to a less degree, for many of 
the sites examined around Etah. The collections made from all sites 
except Comer's Midden were in the main from old long-abandoned house 
sites. Naturally, mixed with them is surface material of more recent date, 
but this can be separated out without much difficulty and we have seen a 
strong tendency for this older Etah material to parallel the older levels of 
the stratified site discovered by Captain Comer. We assume, therefore, 
that all the older sites explored by this expedition are roughly contem- 
pK)raneous. 

As to their age, we must first of all consider the fact that stone tools are 
conspicuously absent and that signs of metal were in evidence at every 
turn, though but the faintest traces of iron and copper were met with. 
Nevertheless, in the older part of Comer's Midden, and even at certain 
ob\iously old sites near Etah we find a kind of knife haft, identical in form 
with the old stone age knife of Southampton Island, yet which must have 
carried iron blades. Since knives of this form were observed by early 
visitors to Smith Sound, the metal for which was assumed to be of meteoric 
origin, we are confronted with the possibility of considerable age. Un^ 
fortunately, close stratigraphic studies of Comer's site were not made, but 
it appears that the knives using iron of this character are from the lowest 
levels of the deposit. Higher up were those of a more recent type: \iz., a 
long strip of iron set in a groove. The latter belong to the historic period 
when traders began to supply the Eskimo of Greenland with iron and other 
objects. As to the age of the former, we can but speculate. Yet, there is 
no reason for assuming a great interval. For aught we know, all of the sites 
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examined by the expedition are less than four hundred years old. but in that 
case some of them muat certainly belong to the first century of ttiat period. 
Naturally, if meteoric iron was in general use this period can be increased 
by several centuries, 

Scandinavian authorities ' on the Eskimo have carefully considered 
significance of these facts. On the whole, they are rather puzzling, for 
have on the one hand everj- indication of a respectable age and exlensive- 
ne.ss for this iron culture anil on the other, no satistaetorj- data as to native 
sources of supply. That some meteoric iron was used is considered certain, 
but that all of the older tools in the collections described here and similar 
ones in Scandina\'ian museums could have l>een supplied from meteoric 
3 difficult to believe. Danish authorities have sought other sources 
e put forth claims for telluric iron.' This, if sultstantiated, woul<l 
put a new face upon the whole problem, for then there could be no objection 
to accepting the other consistent evidences of age attached to the sites in 
question. The use of iron would then \k a natural development out of ibe 
stone age of Eskimo culture, influenced no doubt by their experience with 
copper west of Hudson Bay, Yet, Dr. E. 0. Hovey, a geologist of the expedi- 
tion, denies the presence of telluric iron in the Cape York -Smith Sound 
region, and makes it reasonably certain that the iron first used by the Polar 
Eskimo was of meteoric origin. He has l>een kind enough to contribute the 
following review of the awe. J 



The I'ae of Meteoric Iruii by the Polur Eskimo — Dr. E, 0. Hovey. M 

The so-called Cape York or Smith Sound tribe of Eskimo were discovered by 
Captain John Ross, R. N., in 1818 when he made what \taa practically a pioneer 
voyage across Melville Bay in quest of the Northwest Passage, He reported that 
theae people whose very i'xisle[M« had nut been suspected before e.xcept through the 
vague traditions of the Eskimo of southern Greenland, were using knives and har- 
poon iKiints edged with bits ol iron. Rosa gathered from the natives that the metal 
had been obtained from a locality on the shore of Melville Bay just north of and 
near Bushnan Island. One of them, Meigaek (My-ahq?) by name told him that ibe 
iron"wasfound in the mountain before mentioned; that it was in several large masses, 
of which one in particular, which was harder than the reat, was a part of the moiu- 
tain; that the otheiB were in large pieces above ground and not of bo hard nature; 
that tfaey {the people] cut It off with a hard stone, and then beat it 6at into pieces of the 
sue of a sixpence, but of an oval shape." ' The locality being some twenty-five mJIrw 
back on the route which had been traversed, Ross was unable to visit it on a> 
the demands of his voyage, but he secured some of the knives, one of which, i 
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cutung edge about sevea inches long, m figured in his book. He sumuBed that the 

iFS of iron were nicUoritic in origiD. an apiiiion which was eon&micd by the cele- 

bralHl English chemist, W. H. Wollastun, to whom the fragments were submitted on 

be return of the expedition and who determined the preecnae of nickel in the iron. 

Rear Admiral R. E. Peary, U. H, N., atAt«8 ' that neariy every expedition since 

ildu has had for one of its objectives the discovery of the actual source of this iron, 

Lonc was successful in its quest. Even Baron N. A. E. Nordenskjdld, the Swcd- 

ah pq>loreT who collected the great masses of telluric native iron on the island of 

Di»ko, Danish Greenland, failed to reach the locality, when he went \o Cape York 

in I8S3 for the eKprces purpose of finding the northern Eskimo iron in place. Thus 

t left to Peary himself to be the first whit« man to see the mysterious masses 

(mni which the Smith Sound Eskimo got their precious metal from time immemorial, 

luilil the frequent visits of whaleis and scientific expeditions and, finally, the cstablisli- 

it of the Danish trading station nt North Star Bay kept up a supply of manu- 

fariured iron in comparative abundance. On 27 May, 1894, R. E. Peary with Hugh 

J. Lte and two Eskimo guides Tah-lah-ko-te-ahq and Kes-s'oo uncovered the snow 

from one of the iron masses fonning the group of "Cape York" meteorites, and their 

actuality and true character were revealed. In 1895 Peary revisited the locality 

with the steamer "ICite" and brought away the two smaller of the three masses 

then known. He saw the largest of the three masses on this trip but was unable to 

make any attempt at its removal. He was there again In 1896 with the steamship 

"Hope," but his apparatus was too weak for the task of moving and loading the great 

and he was obliged to relinquish the laak. Again in 1897 the "Hope" took the 

indefatigable Peary to Meteorite Island and this time ho was successful in bringing 

away the prize. Some yeais later the three msssea, known as Ahnighlto, weighing 

About thirty-seven tons, the Woman about live thousand ixiunds, and the Dog about 

nine himdred pounds were acquired by the American Museum of Natural History 

and placed on public eKbibition, 

For many years these three masses were supposed to coni]iriw the whole of the 
Cape York series, but the Eskimo knew of a fourth large mass and in the spring of 
1913, Kood-Iook'tohq led the famous Danish ethnologist Mr, Knud Rasmussen to it. 
The following year Rasmussen took Mr, W, Elmer Ekblaw, geologist of the Crocker 
I-aad Expedition, to ins|>ect and rejKirt upon the block, which lies on the mainland 
back of Bushnan Island about three thousand feet above the sea and about Ura miles 
eaat of north of the area where the Peary group were foiuid. Mr. Rasmussen has 
presented the find to the Royal University at Copenhagen and the mass will be se- 
cured after the war is over. 

like ll« fellows, this eight-ton mass was surrounded by bowlders of trap which 
'the Eskimo had brought in the almost forgotten past to use as hammers in breaking 
off chips and silvers of iron for use In making knives and harpoons. Both Peary and 
Kasmuraen describe the manner In which the Eskimo illustrated to them the process 
mplayed by their ancestors in winning the desired metal. Narrow edges or ridpcs 
of the masses were laboriously hamnienKl on with the bowlders, until small flakes, 
,ftbout one centimeter in diameter were worked off and secured for insertion in grooves 
Klong the edges of bone or ivory implements and weapons. There can be no doubt, 
judging from these accounts, that the iron formerly in use by the Cape York or Smith 
;8ound tribe was roeteoritic in origin. Furthermore it seems highly iinprobablc that 

1 SoTthvard oter lt.t Grtal let. 554. Now York, I8fl8. 
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these Polar Eakimo ever knew of or used the telluric Dative iron of Danish Greenl&nd 
in makini; their implements. The trilie was so effectually isolated by the th^n 
practicftUy impassable barrier of Melville Bay thai its very existeni* waj! but dimly 
legendary among the Eskimo of southern Greenland, while the Polar people them- 
selves thought that they were the only men in the world, prior to the arrival of Rom 
B century ago. 

The Crocker Land Expedition secured from an Eskimo a small iron meteorite 
which was found near an ancient igloo site at EskJmopolis (Sverdrup's name) at the 
eastern end of Knud Peninsula, EUesmere Land, in 1914. This is now in the American 
Museum awaiting complete description, but certain featurea that it shows make 
desirable a brief reference to it here. It is oval in shape, 9,8 cm. by 9.7 cm. by 4.6 
cm, in size and it weighs 1660 grams. It has not been cut, etched, or anitlyxed yet, 
but the coarse Wldmanstaetten lines shown an au etched surface prove that il is 
meteoric in character. The illustrations given in Fig, 33 show the opposite, nearly 
flat sides of the little mass, for which the name Ahk-po-hone is proposed. The^ 
artificial edges produced by hammering are clearly indicated in the figures. 




Pig. 33, Ahk-po-hoDc Meteorite (slderlte), EEklmu Iglc 
Ellesmere Land, ShowB effecls of andont pouudlnB, pnibubly ft 
for uso Id annlng bnrpoQo paints, knives, et*:. About | nat, Al£ 




We see then that the place of iron in Eskimo culture has, if anj-thing, 
been more clearly defined by the finds of Captain Comer and the investiga- 
tions of the other members of the Crocker Land Expedition, The problem 
is one of the moat important in Greenland archaeology and calls for further 
systematic investigation on the ground. We must look to future Danish 
scholars for its solution. 

Aside from this, the present investigation has rather emphasized the 
parallels formerly ob.'^erved between old N'orthcast Greenland sites and 
those of Northwest Greenland. There are also parallels with older sites 
at Hudson Bay and westward. Thus, it appears that the archaeological 
problems of Greenland have taken such definite form that their early solu- 
tion may be safely predicted. Tliis solution will go a long way in revealing 
the early history of the Eskimo. 
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PREFACE. 

The assumed antiquity of the culture deposits at Trenton, New Jersey, 
has been the subject of controversy for nearly fifty years. The so-called 
"Argillite Culture," a deposit of stone implements and bone fragments 
uncovered by Abbott, Putnam, and Volk in a sand layer of intermediate 
geological position and undetermined age, has presumably some fair claim 
to antiquity. The larger aspects of the deposit have been sketched by 
these investigators: the following report records the relations discovered 
by a more detailed study. 

The proposed destruction of the site for railway extension led Dr. 
Charles C. Abbott, owner and discoverer, to invite reexamination by this 
Museum. Trial trenching was begun in May, 1914, by Mr. Alanson Skinner 
with my assistance, and in October, 1914, Mr. Skinner made extensive 
excavations. During the summer of 1915, I reexamined and extended 
these excavations as the stratigraphic relations dictated. Other sites 
suggesting similar conditions were examined from time to time from 
1913 to 1915. 

Thanks are due to Dr. Abbott for his courteous in\atation, to Mr. 
Skinner for his mass of evidence, to Mr. Louis R. Sullivan for an examina- 
tion of the skeletal remains, and to Dr. Chester A. Reeds for a geological 
examination of the site, which to our mutual regret was not extended enough 
to be decisive. The cooperation of Mr. Ernest Volk, Dr. Henry B. Kiimmel, 
Plt)f . J. Volney Lewis, Dr. William K. Gregory and others is appreciated, 
as well as the assistance of Mr. B. E. Hoover in the field. 

Leslie Spier. 
October, 1918. 
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heavily overloaded with rock debris and consequently aggraded their 
valleys. Such a deposit lies in the Delaware Valley, extending to Trenton 
where it merges into coeval estuarine deposits of different origin. During 
the later part of this stage the southern part of the state subsided to forty 
or fifty feet below its present level with resulting erosions and depositions. 
At this time (Cape May Submergence) the sixty-foot plain of gravel extend- 
ing from southern Trenton northeastward along Assanpink Creek to Baker's 
Basin* was formed. It is composed partly of glacial material from up the 
Delaware and partly of non-glacial material from the southeast. After 
the withdrawal of the Wisconsin ice sheet came a differential uplift and 
subsequently a slight subsidence. This change of elevation has caused the 
Delaware to erode its valley in the vicinity of Trenton to a depth of forty or 
fifty feet below the sixty-foot gravel plain, thus forming the existing physio- 
graphic relations of bluff and terrace. Post-glacial conditions have brought 
minor superficial changes, such as the deposition of the stratum or perhaps 
strata of yellow sand which caps the mixed gravels. 

From the broader geological \'iewpoJnt this sand forms an integral part 
of the glacial and post-glacial gravels descriptively referred to as the Cape 
May formation. It cannot be too strongly emphasized that these recent 
sands and gravels are avowedly of heterogeneous origin and can only be 
classed together from the angle of geologic history as a whole. From an 
archaeological viewpoint a distinction has been drawn between them; by 
some authorities the gravels have l)een associated with one prehistoric 
culture, the sand with another.^ 

Broadly speaking then a trench sunk into the terrace at any point from 
the Abbott farm northward discloses three strata which the archaeologist 
has seen fit to recognize as distinct, while kriowing that the geologist has 
not sufficient criteria to discriminate between them. The present surface 
soil is a black humus six inches or more deep; below this is a stratum of 
yellow sand from one to six feet deep resting on stratified gravels extending 
at least to the flood plain of the Delaware. 

The black soil is the upper surface of the stratum of yellow sand dis- 
colored by decayed organic matter. The surface is under cultivation and 
repeated plowing has produced a uniform mixture of organic material and 
discolored sand. It seems clear that the sharply marked plane of contact 
of black and yellow soils is simply the plow-line. Minor erosive and aeolian 
changes have given the black soil a differential depth from a few inches to 
several feet, but it is fairlv uniform at about six inches. 



^ This description has boon drawn largely from the convenient summary by Lewis and 
Kttmmel and ftrom the Geologic Atlas. Bascom. 
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The yellow sand ("yellow drift") varies in thickness from one to six 
feet and more. It is loose, relatively structureless, and varies locally in 
coarseness, the gravel constituent gradually becoming more noticeable two 
or three miles from the river northeast of south Trenton. In the vicinity 
of the escarpment the sand is relatively free from gravel, but encloses pebbles 
from the size of peas to boulders of three and four feet diameter. The 
pebbles and boulders vary in character and position in the sand: the dis- 
tribution of some will be discussed later. The sand is traversed by red 
layers or films (the "red bands" as seen in section), composed of clay, iron, 
and sand, which app>ear at frequent intervals from a few inches below the 
surface down. They extend throughout the deposit from the south end of 
Trenton to the Abbott farm. A3 seen in section they appear as irregular, 
wavy bands, usually four to six inches apart, thin near the surface but 
increasing in thickness with the increase in depth. The sand deposit has 
been ascribed variously to aeolian and fluvial origins, the red bands to 
fluvial origins or as marking ancient surfaces.^ 

Within the la^t fifty years archaeologists have alleged three cultures 
associated with the three strata, black soil, yellow drift, and gravels. The 
black soil contains the relics of historic Indians, the Delaware and per- 
haps others. Below this the yellow sand was believed to contain a ruder 
culture, chipped blades and hammerstones, but no pottery or finer stone- 
work. Chipped pebbles taken from the gravels or associated with them 
have been styled "palaeolithic" and assigned a great antiquity. 

In this paper we are concerned with the alleged culture of the yellow^ 
sand, the so-called "argillite culture." 



Previous Work. 

The work of earlier investigators extends over a period of fifty years. 
The literature is voluminous and in part irrelevant. The ideas presented 
concerning the "argillite culture" are obscured by the e\'idence adduced 
for a still earlier "paleolithic" culture. Since we are not concerned here 
with that evidence, it will be necessary to point out those facts brought 
forward which bear strictly on the "argillite culture." 

The earlier stages in the development of the problem were almost entirely 
the work of Dr. Charles C. Abbott. As early as 1872 he found near Trenton 
crude implements associated with remains of the historic Delaware Indians. 

1 Kflmmel; Salisbury; Wright; etc. For further details of the sand see Volk. (b). 
1-13. 
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When later similar crude specimens were found at various depths in the 
underiying gravels in the vicinity, his inference was that these were the 
remains of a paleolithic culture. This had flourished on the spot while the 
gravel terraces were forming and in some instances had become accidentally 
associated with the remains of the historic cultiu^. We get our first hint, 
however, that there may be a third or intermediate culture in his " Primi- 
tive Industry" (1881). Our attention is called to the predominance of 
argillite over flints deep in the soil when compared with surface finds. It is 
suggested that these finds may be examples of a link between the paleolithic 
remains and those of the historic Indians.^ More than ten years (1883) 
after his first finds, Dr. Abbott crystallized his conception of a third culture 
intermediate in geological position and cultural type. Thb comprises the 
group of implements, made wholly or largely of argilUte, lying in the stratum 
of sand capping the gravels in which the paleolithic finds occur and under- 
lying the surface soil containing Delaware relics. 

* 

Below the base of this deposit of [black] soil, at an average depth of about 

two feet, the argillite implements occur in greatest abundance.* 

This third culture is not isolated nor is it intermediate and transitional 
between paleolithic and Indian cultures: it is the lineal descendant of the 
paleolithic, but not the ancestor of the Indian culture.' It is conceived that 
the argillite culture did not develop in the area occupied by the yellow 
sand, but rather on the high ground bordering the small streams in the 
\'icinity at a time when their normal water burden was at the present 
freshet stage, and that the implements were subsequently washed into the 
position in which they were found.* Later, however, (1908) Abbott changed 
his conception of the cultural leanings of these finds, their similarity to 
Delaware remains suggesting that they gradually merged into the historic 
tj'pes.^ 

Much of the irrelevance of subsequent discussion must be laid to the 
lack of clearness and precision in Abbott's presentation. 

In his discussion of the general situation, Holmes (1893), is properly 
critical of the proofs for the existence of a paleolithic culture and a culture 
of the glacial epoch but he fails to note Abbott's discrimination among the 
supposed pre-Delaware finds.^ Subsequently he dismisses the argillite 



1 Abbott, (d), 467, 276, 515 and 517. 
> Abbott, (e). 318 and 321. 
» Abbott, (f). 21 et aeq. 

* Abbott, (g). 147 et seq. 
5 Abbott, (i). II. 29. 

• Holmes, (a), (b). 
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culture rather cavalierly/ contending that these implements represent an 
arbitrarily selected series from historic Indian remains and failing to note 
that Abbott's attention was directed to them by their association with the 
yellow sand.^ In 1897 Holmes assumed a more compromising position. 
The three reputed cultures are not such, but by assigning some historical 
reEef to the Delaware occupation may be explained in the following way. 
The first Delaware utilized for their implements the only available material, 
the argillite boulders at Trenton, and left behind on the spot the quarry 
refuse, the supposed paleoliths: later as they spread and explored the upland, 
flint and jasper became available. Yet Holmes seems to indicate that this 
explanation is inadequate, since he expresses his intention to treat subse- 
quently of the superficial sand deposits.^ I am unable to find any further 
discussion of the point. 

At the same time (1897) Putnam contributed a significant statement. 

If you will dig a trench anywhere in that region [Lalor Field], you will find many 
more implements of this character [objects of the argillite culture] in the upper bed 
of sand than in the black soil; you will find that they are most abundant just at the 
border line of the black soil and the sand.^ 

This observation, like Abbott's noted above, was not valued at its true 
worth. 

Mercer's contribution to the subject (1897) is to the point. Concerned 
only with the alleged culture in the yellow sand, he concludes as the result 
of his own excavations that implements of argillite, jasper, and chert occur 
in situ in the sand, that there is no marked difference from surface finds in 
the kind of material used, their patina, or mode of fracture, but that animal 
bones and pottery are absent. His remarks on the position of the artifacts 
are interesting: — 

[Stone chips and fractured pebbles] showed thickest under the latter [the black 

soil], growing thinner downward The artifacts were scattered at irregular depths 

in the sand, nowhere suggesting by their collocation a floor of occupancy or workshop 
abandoned by primitive man. 

While he recognized that all his finds were made in a " shallow zone of dis- 
covery, ceasing at about three feet below the surface," yet his statement 
concerning their frequency of occurrence is incorrect, as I shall show later 
on the basis of his concrete data. Nevertheless, Mercer's must be recog- 
nized as the first precise account of the argillite culture.* 

I Holmes, (c). 30 et »eq. 
> Holmes, (d). 365-366. 

* Putnam, (g). 346. 

* Mercer, (c). 
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Systematic explorations in the Trenton district began in 1889 when 
Mr. Ernest Volk started operations. In 1893 ' he found that the following 
conditions held for the argillite culture: both on the terrace and on the 
meadow^ at river level he found argillite flakes, alone except for quartzite 
pebbles, at the junction of the black soil with the yellow sand "and some- 
times ti^'o or three inches in the yellow deposit." Further evidence seemed 
to indicate a progressive technical development, with the use of new mate- 
rials, at higher points in the black soil. Volk's report of 1911 gives the 
results of his twenty years labor in full and in fairly definite form. He 
finds a progressive complexity and technical perfection in the historic 
Indian remains in the black soil on the terrace and lowland.^ The 
argillite culture in the yellow drift had the following characteristics: — 

1. The numerous artifacts were scattered in isolation or wore grouped through 
several square miles of the yellow drift; these groups are called "pits" and "work- 
shops" evidently because Volk believed the artificers lived on the drift during the 
process of itS deposition. 

2. The implements are of five types, spear head, arrow head, an implement 
with a jagged cutting edge, a drill-like specimen, and hammerstone. Their material 
is argillite, quartzite, and chert. Fire-fractured pebbles also occur, but nothing 
else. 

3. The red bands are of fluvial origin and indicate a similar origin for the greater 
part of the yellow dnSl.^ 

Volk's attention centered on the deepest si>ecimens with disproportionate 
neglect for the distribution of the majority. This attitude was seemingly 
dictated in part by a desire to rule out all finds which might possibly be 
intrusive from the surface soil. Traces of man in the gravels give Volk 
corroboration of a third culture. This nee<l not concern us here. Volk's 
contributions are invaluable, for he showed that the artifacts are numerous, 
occur over a wide area, and are of a type distinct from the Delaware remains, 
but he neglected to make the fullest use of his data. 



Excavations. 

Our operations were l)egun at Dr. Abbott's invitation at his farm on the 
terrace. This is at the extreme southern end of the area over which Mr. 
Volk found the argillite culture. The point we selected for trenching lies 
in a short tongue of yellow sand, mapped as "Cape May formation" on the 
U. S. G. S. Trenton map, extending south into the Pensauken formation 

1 Volk, (a). 

» Volk. (b). 65. 71. 

^ Ibid., 103-109, 125. 
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back from tlic bluff. Advancing eastwarrl from the bluff on the line of 
Ablxttt'a Lane, we have first a high Pensaulcen terrace on whicb the home- 
stead stood, .sloping east to a little brook 500 feet from the bluff. From the 
brook the jellow sand, covered, of course, b.v black soil, slopes gently up 
for 330 feet to the Trenton-ramden trolley and then slopes \ery gradually 
upward for about 1650 feet to Broad Street where the Pensauken deposit 
is reached again. The trenches, with one exception, lie on both sides of the 
trolley line between Abbott's Lane on the north and the Pensauken deposit 
on the south (Fig. 2). 

In May, 1914, Mr. Alanson Skinner and I opened three small trenches 
and a pit as follows: Trench 1, 8 ft. wide by 30 ft. ; Trench 2, 5 ft. wide by 
8 ft.; Trench 3, 7 ft. wide by 10 ft.; all trenches 4 ft. deep, i. e., the full 
depth of the yellow sand; Pit 1, 7 ft. by 8 ft. by 6.5 ft. deep. The surface 
soil was entirely removed; then trenching proceeded by scraping the 
breast or forward face of the trench with a trowel. The depth below the 
plane of contact of black and yellow soils (now the surface) and the later&l 
position of each specimen was noted before it was removed 

This sample trenching corroborating Volk'a findings, Mr. Skinner com- 
menced (October, 1914) extensive excavations. Three trenches were dug, 
one parallel to fhe trolley tracks (A), the others cross-secting the hillside 
(B and C). Trench A was 206 ft. long by 8.5 ft.. Trench B, 150 ft. long by 
3 ft., and Trench T, 190 ft. by 2.5 ft. These were excavated in levels, i 
fool at a time, and the sand sifted. The uppermost level, 2 ft. deep i 
Trench A and 1 ft. in Trenches B and C. including both black soil am 
yellow was arbitrarily segregated as being within a "zone of doubt." Trend 
A was excavated throughout to a depth of 3 ft., for half its length to 5 
and in the middle a pit was carried down to ground-water level at 12.5 ft^ 
Trench B, extending down hill, was excavated in a series of steps willi 1 Ftrfl 
lifts to maintain a constant minimum depth of 4 ft. Trench C. on tbefl 
level, was excavated to a depth of 2 ft. This trenching resulted in a larg 
numlier of specimens whose distribution was similar to that in Trenches ij 
2, and 3. 

1 now found that tabulating the recorded positions of specimens fro 
Trenches I and 2 gave a characteristic distribution curve which also hd 
for Volk's and Mercer's finds in Lalor field. The gross distribution of t] 
specimens from Trenches A, B, and C also agreed. To test this reaul 
Trenches B and C were reopened and the slope further cross-sected bw 
deepening them to a deptli of 1 ft. below the artifact-bearing zone, and bjn 
extending the trenches for the full distance down the slopes. The i 
line of these excavations is shown on the profile of Trenches B and C (Fig. 3m 
The sand from the trenches was sifted a shovelful at a time and depths a 
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specimens below the plane of contact immediately recorded. The greatest 
error in these records due to the screening method is 2 inches. Other 
artifact curves were obtained by troweling sections along the line of trench. 
In all four hundred specimens were found. At the suggestion of Dr. Chester 
A. Reeds the location of pebbles was recorded. Troweled sections similar 
to those used to obtain artifact curves and yielding pebble curves were dug 
as close to the artifact sections as possible. The red bands traversing the 
yellow soil were carefully mapped. 
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STRATIGRAPHIC RELATIONS. 

The area of yellow sand from which objects of the argillite culture have 

been taken is not large (Fig. 1). Volk's excavations define it as beginning, 

"at the so-called Rivemew Cemetery at the south end of Trenton, where 

the bank strikes the Delaware River, along the tpp of the terrace directly 

east and then southeast following its windings and finally south altogether 

to the little stream which runs through Dr. Abbott's farm; a strip of land 

about three [?] miles in length and about three to four hundred feet or more 

in width," ^ to which our excavations add a few hundred feet at the south 

end. While the area specified is a narrow strip along the escarpment of the 

terrace, I am not certain that objects have not been found further back from 

the bluff. Mr. Volk is not clear as to whether he has not found objects 

inland or whether he carried on no systematic excavations there. On the 

Abbott farm, where the Museum party operated, artifacts were found as 

*ar as 1430 feet from the bluff. 

The distribution of the specimens within the yellow soil shows a sug- 
*^tive arrangement. The bulk of the specimens lie in a plane located from 
^x inches to a foot below the black soil. I have indicated on the profile of 
Trenches B and C, (Fig. 3), the distribution of all the specimens by figures 
'^presenting the number of specimens found near the position occupied by 
^^<A figure. Beginning at the western end, it will be noted that only iso- 
'*t^ specimens were found in the first 180 feet, east of this the mass of the 
imens lie in a single plane at a grade of 1.5 percent to 2.0 percent for the 
400 feet, and roughly parallel to the surface for the remaining distance, 
plane lies from 12 to 18 inches below the surface. To these data we 
'^^^st add that of the work of 1914 in Trenches 1, 2, and 3, which is in entire 
^^T^ement. Trenches 1 and 2 lie beyond the crest of the slope and there- 
^^**^ not in the plane of the profile, but they are, nevertheless, indicated at 
"7 ^ ^nd I, respectively. As indicated in the profile, distribution in this plane 
^^ ^ot uniform. The objects occur in groups, the lateral distribution of 
^'^Ixich is of normal frequency or accidental type.- 

The vertical arrangement of these groups is given by the following series. 

^ Oave tabulated the number of specimens for each inch of depth for groups 

^"^Von the profile and from Trench 3. Comparable data by Volk and 

^'lercer from Lalor field (more than a mile north) are also given. Mercer *s 

^^ta are recorded depths of individual specimens from several trenches; ' 



personal communication. 
Spier, (c), 183-185. 
Mercer, (c). 
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Volk's chart series was checked from a chart in the Museum/ and his 1894 
and 1897 series represent the frequency of positions mentioned in his report, 
not the number of specimens.^ 
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Some of these series are shown graphically in Fig. 4. The following 
gross distributions are in accord. The series from Trench A results from 



» Volk, (b), 90. 
* Ibid,, 85 et teq. 
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Skinner's excavation by levek, the upper twelve inches or so of yellow soil 
having been discarded (see above) ; the other two are the roughly recorded 
occurrences from Trenches B and C, other than the series given above. 



Depth Below 

Sarfaoe. 

(Feet) 


Trench A 


Depth Below Plane 

of Contact. 

(InrhfM) 


Trench B 


Trench C 


2-3 
3-4 


286 
9 


0-6 
6-12 


13 
43 


27 
86 


4-5 


2 


12-18 


29 


45 


5-6 


2 


18-24 
24-30 


29 
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15 
20 
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3^42 
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42-48 


10 






• 


48-54 


2 





An inspection of the detailed series shows their similarity in range and 
manner of dispersion. The ranges are similar, varying from 11 to 29 inches. 
In each series the position of maximum frequency is at the middle of the 
range, and the distribution is S3munetrical about this point with the fre- 
quency of occurrence progressively less from the center to the extremes of 
the range. We recognize the close resemblance, if not identity, between 
the form of distribution common to these eleven series and the typical 
frequency curve. 

The following averages and variabilities have been calculated for the 
above series.^ 



Hmm 


Number of Caies 


Average 


Variabnity 


I 

Ila 


25 
42 
53 
47 
55 
46 
20 
31 
26 
109 
65 


8.1 

9.9 

10.2 

18.8 

8.0 

7.0 

7.6 

9.8 

8.0 

7.8 

11.2 


=*=3.80 
^4.35 


lib 


=*=4.67 


Ill 


^4.84 


IV 


=fe3.21 


V 


^2.88 


Trendi3 
Mercei-1897 
Volk-Chart 
1894 
1897 


*4.66 
*4.87 
:*=3.68 
:*=2.87 
±5.22 



1 I follow WiflBler. (a). In tbe itatlitlca] treatment 
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With the exception of III the averages are similar. There are no artifacts 
in the first 9 inches of thb series; if this is deducted, the average is 9.8. 
The maximum difference between any two series is 4.2 (V and Volk — 1897) 
and the certainty of this is =*=0.77. This approaches a real difference, but 
it is the extreme case. As a further but not altogether accurate test we find, 
assuming the series to be homologous, the average for all series combined 
to be 8.9 =t 3.57 (correcting III) and the error of this average is 0.16 ^ 0.11. 
The extreme averages differ from this by 1.9 and 2.3. These are, therefore, 
within the range of variation of the general average. The series are prob- 
ably more strictly homogeneous, since the values are not rigorous but 
include as variables: — 

1. Measurement from the planes of contact of the black and yellow soils; 
this being a warped plane, it introduces a small error in the observations; 

2. A possible change in the plane of maximum frequency, as indicated in III, 
probably due to a subsequent change in the superficial deposits; 

3. Observations grouped from several trenches in one series, as Mercer, 1897, 
and Volk, 1894 and 1897; 

4. Values dependent on the frequency of positions mentioned, not on actual 
count of all recorded positions. 

If deduction be made for these variables we have still less reason to 
believe the series independent. These series are, therefore, homogeneous; 
that is, they are samples of a single series. The vertical distribution of the 
groups is such as to conclude that a single cause of deposition has acted on 
all, giving a single plane of maximum deposition throughout the deposit. 

It is of interest to note that previous investigators obtaine<l evidence in 
agreement with the above, the significance of which they failed to note; 
viz., Abbott found implements in greatest abundance at a depth of al)out 
two feet,^ or again, in greatest abundance at the "base" of the deposit of 
black soil; ^ Kiimmel noted that they occur within less than four feet of the 
surface; ' Putnam generalizes that they are most abundant "just at the 
border line of the black soil and the [yellow] sand"; * Wright notes their 
occurrence from fifteen to thirtv-five inches below the surface;^ and 
Mercer found a " shallow zone of discovery, ceasing at about three feet below 
the surface/' ^ 

It must now be obvious that the objection often expressed tliat these 
objects are intrusive from the black soil will no longer hold; this aside from 
their cultural distinctness. If they had been let down from the black soil 
into the yellow, we would find the maximum frequency at the plane of con- 



1 Abbott, (a). 318. » Kttmmel, 348. • Wright, 357. 

« Abbott, (f). 313. < Putnam, (g), 346. • Morccr. (c). 377. 
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tact with frequencies diminbhing with depth. This is not so; there is a 
distinct gap between the distribution of artifacts in the surface soil and 
those below. 

A few of Volk's finds have been interpreted at variance with these results. 
Ks "workshops" ^ in the yellow soil seem to be nothing but normal arti- 
fact groups. Four "fireplaces" and "pits" showed disturbed soil, broken 
red bands, "burnt" soil, or "charcoal." * I would suggest that the identi- 
fication of these was an error. In connection with groups of artifacts, dis- 
colored strata of sand and colored clay fragments may easily be mistaken 
for traces of fire. The deep "burials" of human bones on the Abbott 
farm (three groups, 4 feet to 4 feet 6 inches below the black soil) are below 
the plane of maximum frequency for artifacts. They were found, however, 
at the extreme edge of the deposit, close to Abbott's brook which has cut 
a deep gully along the boundary between the sand deposit and the 
Pensauken terrace. There is just a possibility that the yellow sand has 
been worked over and redeposited by the brook, at which time the remains 
^ere either moved within the deposit or introduced from elsewhere. 

Let us now consider the relation of artifacts to other features of the 
J'ellow sand, namely the pebbles and the red bands. 

Artifacts occur among the pebbles in the sand and are found in general 
only with the pebbles. This does not mean that artifacts are found at 
ev^ery point where pebbles lie, nor that pebbles are always associated with 
^J^ifact groups, but the association occurs with great frequency. The 
^■H^ss relations are given in the table on p. 188 which shows the vertical 
'^ixges of pebbles and artifacts at various points in the trenches. Thus, 
*'t least ten of the sixteen cases where pebbles and artifacts were noted at 
^t*^ same points show that they have identical vertical ranges, or the range 
^^ the artifacts is included in that of the pebbles. 

To determine the distribution of the pebbles more exactly and their 

^^lation to that of the artifacts, series were obtained at III and V on the 

P'^file (Fig. 3). These series were taken from sections of sand in the 

^^i^ch wall as near as possible (within a foot or so) to the corresponding 

^tifact series.* 

Tabulating the number of pebbles in each inch of depth below the plane 
of contact, and comparing corresponding data for the artifacts, I obtained 
the series on p. 189. These series are shown graphically in Fig. 5. 
The proportion of artifacts to pebbles has no significance, since the series 
were taken from adjacent sections, and these sections differed in size. 

» Volk, (b), 87 — Oct. 17, 88 — May 20 and 23, 89 — July 30. 
« Ibid., 85 — April 26, 87 — Oct. 24, 89 — Aug. 6, 98 — July 25. 
* These eeetloiifl were 4 feet long by 6 inches wide for III and 1 foot wide for V, with 
depth to gnde. 



Gross and Serial Distribution of Pebbles and Artifacts. 
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39-44; 47-grade — very many 
tiny pebbles in brown sand 




271 


36-48 — very many 


• 


271-311 


5-38 — many 


10-27 


315 


18-^6 — many 


12-66 


398 


26-48 


6-18 (?) 
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0-20 


0-23 
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* Change of obsenrera. 
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An inspection of the two pebble series shows their similarity and their close 
resemblance to the typical frequency curve. On comparing each with the 
corresi>onding artifact series, we note that the modal i>oints occur at 
about the same depth, that the manner of distribution is identical, and 
that the range of dispersion of the artifact series, if not identical with that 
of the p)ebbles, falls within it. 

In calculating averages and variabilities for these series, it must be noted 
that III was obtained by two observers; by Mr. Hoover from to 29 inches, 
by myself from 29 to 41 inches (at grade), the change occurring during the 
excavation of the twenty-ninth inch. I have apparently doubled the count. 
Both segments of the curve are apparently fragments of normally variable 
series with approximately the same ranges and modes, but differing in the 
total number of cases. An average for the two segments combined would 
obviously give too high a value, since my higher count is added to one end 
of the range alone. It seems permissible to use Hoover's segment alone. 

Comparative data are obtained from Mercer's record for Lalor field.* 



Serin 


Pebbles 


Artifacts 




Number 


Average 


Variability 


Number 


AveraRe 


Variability 


III — Hoover and 


675 


23.3 


=^7.55 


47 


18.8 


±4.84 


Spier 














Hoover* 


477 


21.2 


=^3.8 








V 


194 


9.1 


=fc4.37 


46 


7.0 


=»=2.88 


Mercer 


56 


11.7 


=*=5.96 


31 


9.8 


±4.87 



In III the combined Hoover-Spier series differs from the corresponding 
artifact series by 4.5 =*= 0.77. This is a certain difference. The difference 
with the Hoover series is roughly 2.4 =*= 0.7. This, on the other hand, is 
not a certain difference. The difference for V is 2.1 =t 0.53, which ap- 
proaches a real difference but is not certain. For Mercer's series, the 
difference is 1.9 =*= 1.20, indicating the certain identity of the series. The 
series of bone fragments (lib) presents a comparable phenomenon; its 
average is 10.2 =*= 4.67 and that of the artifact series (II a) is 9.9 =t 4.35, 
which with a difference of 0.3 =t 0.94 are certainly identical. These are 



1 Meroer, (c), 374-375. M3rc8r's pebble series is for the largest pebbles only, and 
particularly for those in the vicinity of 20 inches, i. e.. near the only artifact in which he was 
interested. This grouping of observations about 20 Inches gives a higher value for the 
average of the series than we need expect. 

t This approximate average and variability were obtained by inspection. Accurate 
values could be obtained by Pearson's method of curve fitting iBiom«trika,JJ, 1. 1902) but 
the data do not warrant the labor involved. 
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fragments of two human skeletons all found within a radius of three feet; 
it necessarily follows that the entire series was deposited at one time. 

These data must be interpreted as indicating that the artifact series are 
identical with the pebble series, that is, both are components of the same 
series. This can only mean that a single cause of deposition has acted on 
artifacts and pebbles alike. 

As Dr. Wissler observes: — 

While all the preceding leaves little ground for differentiating between the 
pebble and artifact series, it may be noted that in each of the three cases the average 
for pebbles is actually higher than that for artifacts. Should this hold for a few 
future cases, it would make it quite probable that there was a slight real difference 
between the two series. Yet this would not materially affect the main point, that 
the artifacts and pebbles occur together.^ 

It is, perhaps, significant that the difference in all three cases is approxi- 
mately the same: 2.4, 2.1, and 1.9. Consonant with this is the approxi- 
mation of all the variabilities, which would indicate that artifact and pebble 
series stand somewhat apart. On the other hand, the difference may have 
no significance whatever. Artifact and pebble series, as tabulated above, 
have approximately the same modal points; the artifact series is synmietrical 
but the pebble series is asymmetrical. If of two series which are identical 
and symmetrical, the number of cases in one be greater than the other, 
then according to the law of probability the range of the first series would 
be greater than the second. If further in this series cases at the lower end 
of the range were systematically eliminated (i. e., if one end of the curve is 
cut off), then this curv^e would be asymmetrical and its average would have 
a higher value than that of the curve with fewer cases. In the nature of 
the case, this is exactly what has happened to our pebble series, merely 
because it contains a larger number of cases (except Mercer's series ^) than 
the artifact series, the additional cases appearing at the greatest depths 
more frequently than at the least. In fact when we do obtain an artifact 
series with a large number of cases we find asymmetry of the same type: 
for example. Trench A gave for the first foot, x specimens; second, 286; 
third, 9; fourth, 2; and fifth, 2. Any deduction from the observed differ- 
ences because of this relation would give less reason for belie\'ing the series 
to be different. 

All of these series have been discussed throughout as though they were 
true samples of a normally variable series. To be sure inspection of the 



1 wissler, (a). 194. 

' Compare footnote, p. 191. Here we have reason to believe that but for selection the 
actual difference would be less than that observed. 
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series, in spite of the small number of observations available, shows their 
fairly close approximation to this form. However, we can advance no 
a priori reason why artifacts and pebbles should be distributed through the 
deposit in such a manner. We might reasonably expect that their distribu- 
tion is actually asymmetrical and perhaps composite. It is of interest to 
test a series of all artifact observ'ations combined for asymmetry. In the 
following table the averages for the comi>onent series have been equated 
and the values tabulated as variations from the average. 



I)ttvi«tioofram 
Average 
CixidieB) 


ObMTved 
fVequency 


Cases per 1000 


Theoretical 
Frequency 


Differences 


10 


1 


1.9 


7.1 


1 -5.2 


9 


1 


1.9 


11.5 




- 9.6 


8 


6 


11.7 


18.4 




- 6.7 


7 


7 


13.6 


28.3 




- 4.7 


6 


19 


36.8 


39.5 




- 2.7 


5 


18 


35.0 


53.6 


' -18.6 


4 


38 


73.9 


a7.9 


6.0 




.3 


47 


91.2 


79.9 


11.3 




2 


57 


110.8 


90.2 


20.6 




1 


58 


112.6 


96.0 


16.6 







58 


112.6 


96.0 


16.6 




1 


35 


68.0 


90.2 




-22.2 


2 


40 


77.6 


79.9 




- 2.3 


3 


27 


52.4 


67.9 




-15.5 


4 


35 


68.0 


53.6 


14.4 




5 


18 


35.0 


39.5 




- 4.5 


6 


16 


31.1 


28.3 


2.8 




7 


7 


13.6 


18.4 




- 4.8 


8 


4 


7.8 


11.5 




- 3.7 


9 


8 


15.5 


7.1 


8.4 




10 


7 


13.6 


3.8 


9.8 




11 


3 


5.8 


2.0 


3.8 




12 


2 


3.9 


1.0 


2.9 




13 


• • 


• • • • 


0.5 




- 0.5 


14 


2 


3.9 


0.2 


3.7 




15 


• • 


« • • • 


0.1 




- 0.1 


16 


• • 


• • • • 


0.03 




- 0.03 


17 


• • 


• • ■ • 


0.01 




- 0.01 


18 


• • 


• • • • 


0.01 




- 0.01 


19 


1 


1.9 


0.001 


1.9 




Totab 


515 


1000.1 


2(500.051) 


118.8 


- 101 . 15 
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There is no certain exadence of asymmetry here, although this might be 
interpreted as indicating a moderate asymmetry similar to that of the 
pebble series and probably due to the same causes. While the test is not 
perfect, I do not believe that this is sufficient reason for regarding the 
series as other than normally variable. To a certain extent this emphasizes 
the slight difference between the artifact and pebble series. The data for 
the pebbles will not permit a similar inquiry into the character of its 
distribution. 

So much for the distribution of the series as a w^hole: the data must next 
be examined for differential modes of occurrence. 

Most of the artifacts, chips, arrow-heads and blades, are flat. Wherever 
possible their obliquity to the horizontal was noted. With only two ex- 
ceptions the artifacts lay w^ith their long diameters horizontal or nearly so. 
This conforms with Kummel's experience in Lalor field.^ 

The yellow sand is relatively free from pebbles: these, including arti- 
facts, are not large. They vdiry in size up to small boulders, the largest of 
which (10 X 5 X 5 inches) was found lying flat 18 to 24 inches below the 
black soil at the extreme eastern end of Trench C. At the eastern end of 
Trench B the pebbles were chiefly i to | inch diameter; at the eastern end 
of Trench C J to 2 inches diameter, most frequently \ inch diameter. No 
artifact (i. e., selected pebble) is larger than the largest boulder, and the 
rarity of large artifacts and large boulders is strictly comparable. 

I have investigated artifact and pebble series for a differential distribu- 
tion of weights of objects with positive results. The table on the next page 
gives the total weight of artifacts at each inch of depth for the series I-V 
and Trench 3.2 

These give the following average depths of occurrence by weight which 
I have compared with the corresponding values for average depths by 
frequency. 



Weight 
Frequency 



Differences 



I 

5.8=*=6.08 
8.1=*=3.80 



-2.3 



Ila 

9.1=t5.00 
9.9=*=4.35 



-0.8 



III 



17.3±4.16 

18.8±4.84 
-1.5 



IV 

7.4±2.97 
8.0=*=3.21 



-0.0 



V 

6.3=t2.39 
7.0±2.88 



-0.7 



Trench 3 
7.4=*=4.97 
7.6=t4.66 



0.2 



1 Kttmmel. 348. 

3 Fourteen specimens could not be located for weighing. I have interpolated the 
average weight of 221 specimens, 13.9 gms., for them in the series I, Ila, IV, and Trench 3. 
Since the distribution of the interpolated values is random, this ought not to affect the result 
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Distribution op Artifact Weights. 



Depth 






Total Weight (grams) 






Mow Plane 






• 
















of Contact 

Cinchea) 


I 


Ila 


III 


IV 


V 


Trench 
3 







97.1 










1 














2 


56.0 


1.7 






10.6 




3 


171.9 


5.6 




8.1 


7.2 


22.5 


4 


2.8 


208.6 




18.5 


18.1 


17.8 


5 


13.7 






19.1 


115.1 


15.1 


6 




2.3 




34.3 


87.3 


8.7 


i 


17.7 


140.5 




4.3 


68.6 


4.2 


8 


38.8 


68.9 




7.8 


27.3 


1.6 


9 


2.8 


58.3 




0.4 


11.1 


13.9 


10 




31.4 


7.1 


24.8 






11 


39.3 


19.8 




8.2 


8.4 


3.9 


12 


2.2 


45.5 


9.6 


11.4 






13 






2.6 


6.3 






14 


32.0 


186.5 


209.3 








15 




13.9 


7.7 






. 


16 




45.4 


10.7 




7.1 




17 




31.8 


51.1 








18 


8.1 




6.2 








19 






10.0 




2.S 


1.2 


20 




13.9 


9.8 






13.9 


21 


. 




30.8 








22 






26.8 








23 


► 




27.9 








24 




85.4 


31.2 








25 






10.5 








26 






1.8 








27 






8.9 








28 














29 














30 















In every case the average depth by weight is slightly less than that by 
requency. This means that in these series the center qf gravity is above 
ie center of mass. I have not investigated whether the preponderance of 
weight on one side is due to the larger size or greater density of the artifacts; 
he former seems more likely. 
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Unfortunately, the pebble series tabulated above were not saved. An 
incomplete series was obtained near Series III (eight feet distant) from an 
area four feet by six inches. The pebbles were obtained by passing the sand 
through a screen of 7.75 meshes per inch. These samples were subdi\'ided 
by a screen of 4.75 meshes per inch, the subdi\'Tsions weighed, and the 
number of pebbles larger than the 4.75 mesh counted. These values are 
given in the following table as well as the weight of smaller pebbles in percent 
of the totals. 





Weights (grams) 










Nmnber of 
Large Pebbles 


Ptoraentages of 
SmaU Pebbles 


Depth 


Small Pebbles 


Large Pebbles 





5.0 


65.3 


20 


7.1 


1 


7.1 


20.2 


16 


26.0 


2 


6.9 


55.3 


12 


11.1 


3 


5.7 


52.5 


16 


9.8 


4 


5.3 


64.5 


24 


7.6 


5 


4.4 


88.8 


18 


4.7 


6 


5.2 


207.0 


14 


2.5 


7 


5.4 


51.6 


16 


9.5 


8 


5.0 • 


14.8 


19 


25.3 


9 


5.7 


7.2 


14 


44.2 


10 


4.8 


13.4 


19 


26.4 


11 


6.9 


14.1 


8 


32.8 


12 


7.6 


89.1 


19 


7.9 


13 


8.5 


20.5 


31 


29.4 


14 


10.9 


24.1 


21 


31.2 


15 


11.4 


104.7 


24 


9.8 


16 


10.4 


17.8 


23 


36.9 


17 


10.2 


13.3 


25 


43.4 


18 


14.0 


13.4 


26 


51.1 


19 


18.7 


21.6 


37 


46.3 


20 


21.2 


29.5 


40 


41.7 


21 


19.9 


53.1 


55 


27.3 


22 


31.6 


29.7 


53 


51.4 


23 


32.0 


49.4 


51 


39.3 


24 


38.3 


36.4 


58 


51.3 



We note that in this series the weight of small pebbles ^ and the frequency 
of large pebbles increases from about the twelfth inch down. Since this 



1 It is obvious that we obtain a smooth series for snifill pebbles but not for large only 
because both limits of the small pebble class are fixed and close together, giving pebbles of 
uniform size, while only the lower limit of the large pebble class is fixed giving. pebbles of 
varying sizes. 
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corresponds closely with the nearby Series III, it seems likely that this in- 
complete series was symmetrical but was broken off at about the modal 
point. If this is so, then we have for both small and large pebbles a pheno- 
menon comparable to that already noted for artifacts and counted pebbles. 
In other words it does not matter how we select our series — by size mechani- 
cally as just shown, or by count of pebbles of appreciable size, or by selection 
of worked objects — we always arrive at the same result. This can only 
be the case where pebbles of all sizes and artifacts form together a homo- 
geneous series. 

Pebbles (including artifacts) form an integral comi>onent of the sand. 
Within the vertical limits of a pebble group ^ the stratum has a variable 
composition. Beginning at the upper limit pebbles of any given size in- 
crease to the modal i>oint and decrease to the lower limit. Not only do 
large-sized pebbles occur most frequently at the modal point but all pebbles 
of appreciable size occur most frequently there. That is, the sand is coarsest 
*t the modal point. In the last colunm of the table above are given the 
P*x^portions of small pebbles to all pebbles collected. While the values are 
rovigh, the percentages increase with depth, i. e., the small pebbles increase 
^ proportion to all the components of the sand faster than the large pebbles, 
^^is means that the stratum has a differential composition. 

It is obvious that the pebbles described above comprise only a minor 
'"■nation of all components. There is a smooth gradation of sizes of sand 
?*^uns from impalpable dust up to the largest pebble or boulder, with an 
^'^erage size smaller than our smallest pebbles. The distribution of sizes 
^^ries from group to group. The following data giving proportions by 
height and percent are available. 



Sieves used in 
Septration 
(mesh per indi) 






Size 



lineh 



Lover limit of el 



Series tabulated 
above 

Spoil-pile, 
TraochA 

Sample col- 
lected l^Volk 



0.500 



2-4.75 



0.211 



4.75-7.75 



0.129 



7.75-12.4 



0.081 



12.4-18. 



0.056 



18.— 



Total 
Weight of 
Sand 
(grams) 



1157.3 



I 242.7 




505.1 
f 1632.7 

1 HO 



302.1 



470.2 

422.8 
6.5 



101.4 J f372.5 



1.6 



6.7 



216150. 



(3500.0 I (6547.3 
\ 63.6 \ 100.0% 



> Tbeae are only the limits within which I investigated, of course. 
< Estimated. 
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The second sample has a deciiiedly ttsym metrical distribution of sizes, witlrB 
the average grain or pebble of very small diameter; the first may be similii-' | 
Volk's sample apparently has a bi-modal distribution, with an average to 
pebbles about 0.3 inch and for sand grains less than 0.056 inch. In uij' 
interpretation of artifacts as pebbles, it must be noted that they are, for thf 
most part, very flat, two diameters greatly exceeding the third. 

The second geological feature to be considered is the system of red bands- 
The j'ellow sand is traversed by red layers or films (appearing as bantis 
in section), which occur at frequent intervals from a few inches below th« 
surface soil down. I ha\'e mapped the red bands as seen along the sid^ 
walls in Trench II, accessible parts of Trench (_', and in Trench D, con" 
necting Trench 1 with Pit I (Fig. 11). On account of their irregular characte*' 
the hands were difficult to trace from point to point. Short breaks in the^ 
bands have been bridged over, so that the sketch suffers slightlj' from over— - 
systematization. However, no breaks or changes of any importance v 
ignored. The width of the band is drawn approximately to scale, 
general rule, the thinner bands were also proportionately fainter. 

The red bands generally lie from four to six inches apart. At 
along Trench B a vertical section shows the wavy bands progressively more 
distinct, compact, and wider from surface downward. The red bands are 
sections of warpi-d planes tilted in the same direction as the present surface 
but on a lesser grade. They therefore approach and eventually reach thttV 
present surface. Each band l>ecomes thinner as it approaches the surfat 
decreasing from two to four inches thick at its greatest depth to a 
thread at gra<le. 

It will be noteil that several bands are often fused into one, the y 
of which is varialile, sometimes equal to the sum of the width of the u 
vidual bands, and again equal to the width of only one. Two bands d 
be pointed out which can be traced for a considerable distance and whi 
exhibit this feature : the band AA' Iwginning at 4 ft. 8 in. below the surfii^ 
at the point 211 on the profile, reaching the surface soil 71 ft, west (p< 
■ 140), the drop of the surface being 4 ft. i 1 in, in tliis distance, that of ti 
band 10 in.: also the band BB' Ijeginning 5 ft. 1 in. below the surface at d 
point 176. reaching the surface soil 74 ft. west (point 102), the drop of the 
surface being o ft. 4 in., that of the band 6 in. 

I presume that the bands, or rather planes, are parallel with the surface 
of Trench C, throughout its length. In the eastern part of this treniA, I 
will be noted that the bands parallel the surface: most prominent a 



As^ 
y-pcmH 



rench,l^H 
t anu^^l 

■ Umm^I 
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them being a wide and compact band in. the central portion of this section 
which disappears abruptly. 

On the sketch will be found several isolated portions of red bands, also 
others ending not at the surface soil but at some point in the yellow sand. 
These could not be traced beyond the limits shown. 

Of interest is a hard layer of black material appearing at the western end 
of Trench B and in the middle of Trench C. This band closely resembles 
the red bands in position, thickness, compactness, etc. Fragments of the 
same material are frequently encountered throughout the yellow soil and 
might be mistaken for charcoal. 

The bands extend throughout the deposit from Lalor field to the Abbott 
farm. They always occur "in the same order and composition" according 
to Volk, but showed a different arrangement ^ in a few instances. 

Wright gives an analysis of a series of bands in Lalor field: — 



Stratum 


ThickneaB* 


Percent of 


Percent of 






aay 


Iron 


Sand 




18 




Red Band 


v 


24 




Sand 


6" 


16 


0.5 


Red Band 


2"-i" 


27 


1.5 


Sand 


: 4" 


14 




{ Red Band 


\ 




27 




' Sand 


: 2"-3" 


[lO" 






Red Band 


i 

t 

4 




37 


1.5 


Sand 


1 


7 





These red bands, therefore, are not to any appreciable extent segregatioiis of 
iron. The iron scarcely more than suffices to give the color. The analysis shows, 
therefore, that these red bands contain from 25% to 33% more clay than is found 
in the interstratified strata of sand.' 

Kiimmel states: — 

that the 'red clay films' observed at various intervals in the sand are not, in my 
opinion, lines of stratification at all, nor are they always strongjiy clayey. They are 
partly, at least, zones or bands of infiltration and deposition of ferric oxide which 
has somewhat cemented the sand grains.^ 

Wright's analysis refers to the same trenches from which Mercer's 
1897 series were taken. These gave average depths for artifacts 9.8 =*= 4.87 
and pebbles 11.7 =*= 5.96. The bulk of artifacts and pebbles fell in the 



» Volk, (b), 7, 103-16. 

3 Beginning below a "zone of doubt" of 15 inches. 

> Wright. 358. 

« KQmmel. 348. 
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second sand stratum. The red. planes cross the group but may have 
no causal relation to it. Similarly with Series I (Trench 2) there were no 
red bands; Series Ila and lib (Trench 1) thin, faint bands at 13, 15, and 18 
inches with averages of series 9.9 =*= 4.35 and 10.2 =±= 4.67; Series III (Trench 
B) a heavy band at 44 inches with averages of artifacts 18.8 =*= 4.84 and 
pebbles 21.2 =*= 3.8; Series IV (Trench C) faint bands at 3, 5, and 19 inches 
and heavy bands at 28 and 33-35 inches with average of 8.0 =t 3.21; Series 
V (Trench C) a faint band at 12 and heavy bands at 24 and 30 inches with 
artifact and pebble averages of 7.0 =*= 2.88 and 9.1 =t 4.37; and Trench 3 
with a faint band at 5 inches and heavy bands at 1 1, 18, 26, 32, and 36 inches 
with the artifact average of 7.6 =^ 4.66. In other words the seriation of 
red bands and pebbles is not the same, but occurs in variable relations. 

Dr. Chester A. Reeds suggests that the red bands represent films of 
clay and decomposed iron bearing black mica (biotite) which have been 
subjected to the periodic oscillation of the ground water level and oxidation. 
The iron serves as a cement and if present in considerable amount binds 
the sand, pebbles, and clay together forming " peanut rocks " when indu- 
rated. The position of the ground water level at present is indicated by 
the following data. 



1 

Poftition 1 


Point on Profile 

(Fig. 3) 


Depth below 
Surface (feet) 


Height above 
Flood inain (feet) 


Grades 


Abbott's Brook 


1061 


Brook bed 


47.5 


1 1.21 


Trench C, east end 


664 


7.3 


42.7 


1 1.26 


Trench A 


315 


12.5 


38.3 


> 1.64 


Trench B, west end 


53 


4.5 


34.0 


J 


Abbott's Brook 

• 


31 


Brook bed 


34.5 




Trench 1 


(190) 


3.3 


43.9 




Well 


-389 


4^ 


25.5=»= 




Spring at Bluff 


-554 


Facv of bluff 


25.5- 





These grades are, of course, less than the surface grades. 

These data show that the artifacts are one component of a series of 
pebbles which extend throughout the sand deposit, at least in the vicinity 
of the bluff, in a single plane of maximum deposition. Inasmuch as all the 
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pebbles, from boulders down to sand grains, are an integral part of the sand 
deposit it necessarily follows that a single cause of deposition has acted on 
artifacts and sand alike. Earlier investigators have variously favored the 
following causes of deposition: occupation of the site with accidental in- 
clusion of the artifacts in the sand by the action of wind or water, or the 
deposition of sand and artifacts by a stream aggrading its bed. 

Assuming that the distribution curve characterizes the occupation of the 
site, it can be compared, Wissler suggests, with distributions in culture 
deposits. A number of pottery tables for the ash heaps of Southwestern 
ruins are available. Only the total number of fragments representing the 
fluctuations of the whole ceramic art give distributions comparable to the 
series at Trenton since that represents the culture as a whole. It is assumed 
that the intensity of the ceramic art was uniform, and therefore fluctuations 
in the quantity of sherds indicate corresponding changes of population. 
Nelson's San Cristobal table ^ shows relative uniformity in the total number 
of sherds at each level, at least there is no progressive rise or fall in these 
values. Kidder's Pecos tables ^ give similar results in all cases. In both 
pueblos certain types of i>otter>' give distributions of the normal type: 
San Cristobal type I and type II redware, and Pecos Test X glazed ware. 
But these are not comparable to the Trenton series since they represent 
fluctuations in single cultural traits — stylistic pulsations — which attain 
their maxima at the expense of other similar traits. Similar series could 
be obtained at Trenton for every culture trait — various types of arrow- 
heads and blades — but these would give normal cur\^es merely because 
the entire group was of that form. These stylistic series are not comparable 
with the whole Trenton series. I have found that ash heaps at ruins in 
the Zufii country give a variety of distributions.' Sites 97, 104, 121, 139, 
and 161 show relatively uniform distributions; Sites 71, 146, and 152 an 
increase in the number of sherds. At Site 140 the section within the pueblo 
gave a rather uniform series, possibly with a decrease at the start and an 
increase at the end, while the section outside the ruin shows an increase. 
At Site 48 the two sections are stylistically equivalent, but the second shows 
a decrease in the number of sherds. Site 33 alone gives a normal curve. 
This does not require individual treatment but is susceptible of explanation 
in common with the others. All of the fluctuations must represent either 
changes in the entire population or, as at Site 48, a shift in the use of the 
refuse heap. It is most probable that at Site 33 the distribution represents 
the growth and decline of the pueblo as a whole. A similar case is given 
by Gamio for Teotihuacan.* In the refuse at this city the pottery has a 



1 Wiasler, (a). 105. * Spier, (e). 256-262. 

* Kidder. 342-347. < Gamio. Plate II. 
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distribution resembling the normal type, but with two maxima of frequency. 
Gamio suggests that the curve reflects the occupation of the city as a whole, 
with the two maxima coinciding with architectural changes. In this case 
also a single style, the Aztec type, gives a normal curve. I have checked 
out the distribution of objects in a shell-heap reported on by Loomis and 
Young ^: since this series includes all artifacts it is more strictly comparable 
to the Trenton series than the pottery distributions. Aside from the well- 
known phenomenon of " rounding-off ," the distribution is clearly uniform 
and therefore unlike the Trenton series. 

So far as these cultural data go, they show that normal curves may be 
expected as a result of a rise and decline either of the intensity of a cultural 
trait or of the whole population. The first is out of the question at Trenton; 
the second seems unlikely, since the pebble distribution and the horizontal 
alignment of the artifacts over a wide area are against such an interpretation. 

Direct comparison with the distributions in a known water depK)sit is 
possible with only one series, collected by myself; I have been unable to 
find any published records of others. 

This series was taken from a superficial sand deposit ^ which presented 
conditions closely similar to those at Trenton. The sand was light and loose, 
and relatively free from pebbles. Smaller pebbles were more conunon at 
the modal point of the series than at the extremes of the range. Overlying 
the starting point of the series was 20 inches of clear sand. 
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' WIfisler, (a), 196. 

* At the Havasupai Indian village in Cataract Canyon, a tributary of the Grand Canyon 
of Arizona. In 1910 a devastating flood completely redistributed the sand floor of the 
canyon. The series had to be made surreptitiously and is therefore not very accurate. 
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Hiis series represents a normal frequency distribution, with perhaps a 
suggestion of asymmetry, i. e., with a slightly greater range in the lower 
depths. 

Water deposited pebbles undoubtedly occur in other distributions, but 
the identity of this distribution with the Trenton series clearly indicates the 
possibility of water having deposited that series. 
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CULTURAL TRAITS. 

Cultural tr^ts preserved in this deposit are few. There b no evidence 
of the type of occupation with which the artifacts were asaodated. As the 
deposit stands, it clearly does not represent a. village site: Volk's r^erences 
to "work shops," "fireplaces," and "pits" which point in that direction 
are susceptible of other interpretations (p. 187). 

The artifacts are of a few and simple types and all of stone. These are 
arrow-heads and larger chipped blades, pitless hammerstones, and one 
rubbing stone. The bulk of the objects found were mere flakes, which may 
include scrapers and, in addition, some fractured pebbles. 

The several types of chipped forms were determined by a series of trial 
groupings: the types which are recognized are the groups with the greatest 
number of representatives. The number of specimens definitdy recorded 
from the yellow sand is small, sixty-six. To these I added ninety-six others 
of the same general form and patination but taken from the layer of sand 
which Skinner had included in his "zone of doubt" (p. 180). While a few 
of these may be of Lenap^ origin the majority belong with the olda culture 
since I found the same relative distributions of both series of specimens 
in the type-groups. Thirteen types were determined by inspection, the 
specimens mixed and distributed into thirteen groups three times. Sped- 
mens, which fell twice in one group and a third time in another were in- 
cluded with the first group. Specimens, which fell successively in three 
groups were included with those nearest in form. The number in each 
group is given in the following table; — 
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The tjpical forms of arrow-heads are I, H, IV, VI, and VII, and of large 
blades IX, XI, and XII (Figs. 6, 7, and 8). 

Type I is the so-called "fish-spear,"^ a long slender blade of rather 
rounded cross-section, as frcquentiy notched as stemmed and occasionally 
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with a marked flare of the edges at the base instead. Type II is a broader^ 
thinner blade, notched or stemmed. Some of the smaller specimens of 
Type II are indistinguishable from smaller points of TyP® I- Type III is a 
small triangular thin point, deeply notched from the base edge. Type IV 
is a long slender point, like Type I of oval cross-section, and with a round 
base. Type V is a much smaller and broader point of the same type. 

Type VI is small, lozenge-shaped, the base being somewhat blunter than 
the point; in the cross-section the blade is trapezoidal or oval. TVpe VII 
is small, triangular, and flat; the base is sometimes incurving. Type VIII 
is similar to Type VII, but the forward edges are convex. 

Of the larger blades, Type IX is long, sharply pointed and with a straight 
or rounded base. Type X is a long, flat blade with parallel edges and round 
ends. Type XI is similar but is shorter and proportionately broader. 
Type XII is a flat oval or round blade equally chipped on all edges. Type 
XIII is shaped like a longitudinal section of a mushroom with the cutting 
edge at the top. This may be the butt of a longer blade which, when 
broken off, was worked over. 

The workmanship of these chipped blades is not crude but does not 
equal the best of Lenap^ specimens. They seem to be entirely chipped; 
some may have been ground or rubbed in addition but the disintegrated 
surface gives no due of such operations. 

Pitless hammerstones are merely more or less battered pebbles and 
without distinctive features. One of these, a small boulder (20.0-8211), 
has two parallel faces ground smooth. The single rubbing stone (20.0-7328) 
(Fig. 8) is a pebble with four ground or rubbed facets at the ends. It 
resembles a very blunt double-edged ax: in longitudinal cross-section it is 
six sided. 

Hie additional finds were stone flakes some of which may be scrapers, 
a few broken pebbles, possibly fire-fractured, and fragments of human bones. 

This exhausts the list of cultural remains. Our smaller series agrees 
with Volk's five types collected during a period of twenty years: the spear 
head, arrow-head, an implement with a jagged cutting edge, a driU-like 
specimen, and the hammerstone. The paucity of cultural traits is empha- 
siied by comparing this list with the multitude of forms known to the 
lienap^ and which are found in the black soil immediatdy above. Dr. 
Abbott's older works ** Stone Age in New Jersey " and '* Primitive Industry" 
are not precise enough for a detailed comparison but cover the range of 
I«enap^ remains fairly well. I reproduce below a list of Lenap^ forms pre- 
pareil by Mr. Skinner.^ Types marked with an asterisk also occur in the 
"argillite culture.*' 

I Sldnner. (b). 53^S4. 



1918.] 



SpitTf Trenton ArgiUUe CuUure. 



209 



IGhqyped Stone 

* Laige blades 

* Spear points 

* Arrow points 
Drills 

* 7 StemleBB scrapers 
Stemmed scrapers 
Biaarre chipped forms 
nRoufl^ Stone 

* Pitlees hammerstones 
Pitted hammerstones 

* Rubbing stones 
Arrow smoothers 
Sinew stones 
Pestles 
Mortars 
Grooved axes 
Celts 

Grooved mauls 
Grooved clubs 
Grooved sinkers 
Notched sinkers 
Perforated sinkers 
Ceremonial stone heads 
Gouges 

"SUck stones" 



III Polished Stones 

Gorgets (two types) 

Banner stones 

Stone tubes (several t3rpes) 

Stone pipes 

Other objects 
IV Engraved Stone Objects 

Portraits 

Animals, etc. 
V Native Copper 

Spears 

Arrows 

Celts 

Beads 
VI Pottery 

Vessels 

Pipes 

(Many types of both) 
VII Bone and Antler 

Awls 

Cylinders 

Arrow points 

Other objects 
VIII SheU 

Beads, etc. 



This list is not exhaustive but shows the range of Lenap^ forms. The 
number of types common to both cultures is small; whole classes of objects 
are not represented in the "argillite culture." Of course, it is possible that 
perishable materials, such as wood, shell and bone, played a large r61e in 
the older culture but have not been preserved. The absence of shell and 
bone artifacts is noteworthy, since parts of two human skeletons were found. 
While the remains were fragmentary, they were sufficiently preserved for 
identification. 

In detail the types of arrow-heads in the "argillite culture" are fewer 
than in the Lenap^ remains. While I have no precise data on the point, 
this can be easily seen in any representative collection. 

The list of missing traits is impressive. Pottery is entirely absent: 
there b no evidence of drilling in stone: net-sinkers are also absent, as well 
as the finer types of stone implements. No foodstuffs >vere found so that 
is impossible to say whethey the absence of pottery is conn ected with the 
absence of maize. 

All of these finds corroborate the contentions of Abbott and Volk that 
we have a simple older culture here set over against the comparatively 
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rich and varied culture of the historic Lenap^. While the older culture 15 
rude, it is not crude. 

Earlier investigators have objected to the asserted position of the 
"argillite culture" on the grounds that such objects had worked their way 
down from the black soil into the yellow sand through root holes, uprooted 
trees, by the agency of burro'ning animals, or by other similar accidental 
means. It is inconceivable that such a segregation of objects should have 
brought about a cultural distinction. 

All of the objects from the yellow soil constitute a homogeneous unit; 
that is, we have found nothing that we may not refer to a single culture. 
It would bfe interesting if there was a sufficient number of specimens to see 
whether there is any vertical differentiation of types. The tabulation 
above of the thirteen groups of objects gives us something of the sort. Here 
the "zone of doubt" includes the uppermost twelve inches or so of yellow 
soil; the other specimens are from a wider vertical range including this zone. 
There is no significant difference between the two groups. It is unlikely 
that any such differentiation would be found in view of the manner of 
distribution of the artifacts and pebbles. 

The name **argillite culture" was applied to these remains by earlier 
investigators who asserted that the stone used was argillite alone or that 
argillite predominated.^ Certainly most of the objects are alike to the 
superficial observer. They are characterizetl by an alteration of the surface 
to a chalky consistency with a characteristic greenish or yellowish gray 
color. A series of these objects with a few similar specimens from Staten 
Island ^-ere selected by Dr. C. A. Reeds and forwarded to Dr. J. Volney 
Lewis for identification. I>r. Lewis found that these were argillite, homfels, 
sandstone, and siliceous oolite. Argillite constitutes over half of the series. 
The relati\*e abundance of the materials is in proportion to the proximity 
to Trenton of outcrops of the same in northern New Jersey and adjacent 
sections of New York and Pennsylvania. The implements may have been 
made from river pebbles or fn>m pebbles in the stratified drift of the Cape 
Ma>* formation, in which, of ix>urst\ their relative abundance is naturally 
the same. 

Dr. Lewis's statement ct'inceming the age of the artifacts is worth re- 
pnxiucing in fuU.^ 

Ph>m the ]vti\vsraphio ex:imination of the materials akne no very definite con- 
dusioas o:u\ Iv dmwn ,«\s to thoir age, but sonie of them are manifestly very old. 
S<»\Yral of tho M-^okish annUit^^s an> sj^^ bk^chcd and altered that they are now a pale 
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jvUowish gray, and the bleaching has penetrated so far that only the central portion, 
or even a small central spot, retains the original color. These conditions are notably 
abown in Nos. [20.0-] 7303, 7448, 7476, 7485, and 7517, from Trenton, and in No. 
4227 from Staten Island. One specimen from Trenton (No. 7485), undoubtedly a 
bleached argillite, is pale grayish in color throughout. Also the reddish quartzite 
horn Trenton (No. 7333), originally a dark grayish rock, now has only a small cen- 
tnl spot of this color. 

The great age of these specimens is beyond question. They have been bleached 

by long exposure to the weather and the shallow groimd waters since they were 

worked into their present shape. This process, especiaUy in the dense argillites, is a 

very alow one, as may be seen in the natural outcrops of these rocks, which are 

decolorised to only a shallow depth as a rule. 

On the other hand, some of the specimens are in a comparatively fresh condition, 
even on the surface. Apparently these are either less ancient or they have been 
imbedded in soil of a denser texture and hence have not been so fully exposed to the 
weather and the percolating ground waters. 
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SKELETAL REMAINS. 

As a positive contribution to this subject I have only a mass of frag- 
mentary bones without any definite character. In addition it b necessari 
to review some of the published accounts of skeletal material supposed (n 
be associated with the argillite culture. It should be obvious that the only 
finds which can be considered in this connection are those with a definite 
association by virtue of their stratigraphic position. 

The new remains are the series of bone fragments from Trench 1 cm- 
sidered above (Series II b). Thefragmentsare very small and their identifi- 
cation was made possible only by the fortunate inclusion of three oaia fero- 
poralf (Fig. 9). They have been identified by Dr. William K. Gregory 
and Mr. Louis R. Sullivan as the remains of two adolescents. Mr. Sullivan's 
reptort is given in the following paragraphs. 

As a whole, the total series of several hundred bone EragmentB are very small and 
for the moat part laek tlie distinctiveDess accessary for specific identificatiaii. B; 
far the greater Dumber of them represent fragments of long boaes. In only one 
instance does a fragment represent an entire cross-section of the shaft, About 
twelve of the fragments exceed an inch in length but the retnaiuder are much smalter. 

In the cranial fragmenla we are more fortunate in having preserved five frig- 
menta which may be poutively identified as representing portions of the pan polio- 
mastoid of three ossa teinporale of a mammal. Three of the five fragments repreaent 
that portion of the pars pet rosa bearing the internal acoustic meatus and subftrcuote 
fossa. In these specimens the subarcuale fossae are mere pits. According to tlw 
findings of Dr. William K. Gregory this condition of the subarciiate fossa is char- 
acteristic of man and the higher anthropoids only; all other mammals have the sub- 
arcuate fossae open. The higher anthropoids are at onne eliminated by their absence 
from America. 

Wlien we comjiare these apecimcns with the pars pclri>sti of an adolescent iiidi- 
vidual we find almost an identity in the conformation and position of the internal 
acoustic meeti, subarcuate fossae, and arcuate eminences. Two of these fragments, 
undoubtedly, form a pair while the third represents the (iiirs petrosa of a third left 
06 temporale. Further comparison with the same skeleton enables one to identify 
other fcagroenU as follows: a portion of the processus fronto sphenoldalis of the oi- 
zygomatlum, portion of the pan^ orbitahia of the os frontale, various portions of the 
OS occipitale and other bones of the brain case, three portions of the slrnft of the tibia, 
one fragment of the bead of the tibia, two tragraenls of the femur, the inferior articu- 
lar process of a lumbar vertebra and the superior articular process of a dorsal vertebra. 

There is no reason to suppose that these fragments represent more than two 
individuals. It also seems sufe to say that they represent the fragments of human 
skeletal remains of two adolescent individuals. 

It was noted abo\'c that these fragments were found among artifacts 
having an idcDtical distribution (Series Ila). Since the fragments were all 
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found within a diameter of three feet and represent only two indi\iduals, 
it is e\'ident that the entire series must have been depKwited at* about the 
same time. There is nothing in their arrangement to suggest a burial. 
Since the fragments cannot be separated and assigned to the two indi- 
vidualsy I do not know whether the two occurred separately: it seems 
unlikely. 

A number of skeletal remains from this region have been reported on by 
Russell and Hrdli^ka in view of their possible association with early remains. 
These consist of a piece of frontal bone, a fragment of a lower jar, a third 
molar tooth, a portion of a femur, three skulls named after the localities in 
which they were found, "Gasometer,'* "Burlington County," and "River- 
Wew Cemeterj'," and pieces of crania, long bones, etc., from the "deep 
burials" on the Abbott farm. Abbott and Volk suggested the association 
of the frontal bone, the lower jaw, the molar tooth, and the femur with the 
gravels in which they were found (and with their "paleolithic culture"). 
They are then of no concern for the argillite culture. The "Gasometer" 
skull, found in the southern angle of the junction of Assanpink Creek with 
the Delaware at a depth of twelve feet, lay well outside of the area in which 
Volk found the remains of the argillite culture. The " Burlington County" 
skull which was found at Sykes\'ille, BurKngton County, about twelve and a 
half miles southeast of Trenton, where it rolled out of the bank of a brook, 
also lay outside of the culture area. While both of these skulls may ha\'e an 
intrinsic interest because of their geological position or morphological 
character, there is no legitimate reason for connecting them with the argillite 
culture. TTie "Riven-iew Cemeterj" skull presents a slightly difiFerent 
case. It was found in an elevated part of the cemetery at a depth of about 
thrpe feet. Since the point at which it is found is not far from the cultuie 
area and its depth not greatly divergent from the normal depth for cultunl 
remains, there is a possibility that this skull should be considered with the 
culture. On the other hand, Volk defines the culture as beginning at the 
Ri\'er\'iew Cemeterj* and extending east and south. Presumably, he docs 
not include the cemetery' and nowhere else does he speak of cultural remains 
having been found there. The skull has certain peculiar characters which 
it shares ^-ith the *' Burlington County" skull, according to Hrdli^ka, and is 
similar to a local European type.^ The affiliation of this skull is, therefore, 
not clear: it seems unlikely that it is associated with the argillite culture. . 

The "deep burials'* from the Ablwtt farm were found by Volk in 1899. 
They were taken from a trench nmning eight feet from the ra>'iiie cot 
perpendicular to the bluff by Abbott's Brook; the first two heaps of bones 
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(Volk's Fig. 21, e and f) being found about twenty feet back from the bluff 
and the third (Volk's Fig. 21, d, catalogued as two heaps) about twenty- 
five feet further in. The heaps lay from four to four and a half feet below 
the black soil at the base of the yellow sand stratum.^ In the heap " farthest 
south" (f?) was found an argillite implement. These groups lay below 
the plane of maximum frequency of artifacts. Their position is at the 
extreme edge of the sand stratum where it abuts on the higher Pensauken 
terrace. Abbott's Brook, which follows the margin of the two deposits, 
must be a comparatively old drainage trough. Since the heaps were so 
close to the brook, tliere is a possibility that at some time they were moved 
within the deposit or introduced from elsewhere at a time when the brook 
was reworking its bed. Inasmuch as the little brook has cut a ravine 
thirty or forty feet deep at this point, such a redistribution must be com- 
paratively old. In any event the bones have some antiquity; whether 
they are in definite association with the argillite culture is not clear. In 
view of this possible connection and because of their intrinsic interest, Mr. 
Sullivan has furnished the following report: — 

I have been asked to examine four lota of human bones representing the ''deep 
burials" excavated by Mr. Volk. All the bones came from the same trench but 
from two distinct "graves" in lots of two heaps each. The bones now catalogued 
in the American Museiun of Natural History as 20-12300 'and 20-12302 (probably 
Volk's Fig. 21, e and f , respectively) were found close together in one part of the trench 
and those catalogued as 20-12321 and 20-12324 (probably Volk's Fig. 21, d) were 
found in close association in another part of the trench. Most of the bones were 
fragmentary and showed considerable degrees of disintegration. Lots numbered 
20-12300 and 20-12302 were in a slightly better state of preservation than lots 
numbered 20-12321 and 20-12324. In aU we have parts of at least seven skeletons, 
distributed as foUows: — 

Catalogue 20-12300:— 

Portion of a right parietal. 

A nearly complete frontal with small portions of the parietals. 

That portion of the left orbit consisting of a portion of the frontal, sphenoid, and 

malar. 
The atlas. 
The axis. 

A portion of the left parietal of a second skull. 
The proximal portion of a left femur. 
The acetabular portion of a right innominate bone. 
The distal ends of one right and two left humeri. 
Distal end of a left radius. 

Catalogue 20-12302:— 

The right temporal with fragments of the parietal and occipital. 
Another fragment of the right parietal. 
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A small piece of the left maxilla bearing two molar and one premolar tooth. 
The right and left gonial region of a mandible and two fragments representing 

the right gonial region of two other mandibles. 
The proximal and distal portions of a right femur. 
A right humerus. 

Catalogue 20-12321:— 

A smaU portion of the right orbit. 

Greater wing of the left sphenoid and fragments of the palate bones. 

Anot her skeleton is represented by : — 

A nearly complete right parietal with a portion of the frontals. 

A large portion of the sphenoid. 

The basi-occipital. 

A nearly complete right femur. 

A left tibia. 

The acetabular region of the right innominate. 

Catalogue 20-12324:— x 

A large portion of an occipital with a portion of the right parietal and temporal 

The right and left femora. 

The left ulna. 

A right and left tibia. 

Fragments of the clavicles and scapulae. 

Uncatalogued parts consist of fifty fragments of ribs, thirty teeth, a nearly com- 
plete right tarsus and a left calcaneum and cuboid. 

In spite of the fragmentary natiure of the bones they show certain characteristics 
pointing to their racial identity. All of the bones must be considered together. 

If we examine first the teeth we find among the lot one lateral and one mesial 
upper incisor. These teeth both show the marked infolded concavity on the lingual 
surface which is so characteristic of the incisor teeth of American Indians. This 
would seem to indicate that the bones reprf sent the skeletons of American Indians. 
The other teeth show no marked peculiarities. Seventeen are molars, seven are 
premolars, and four are canines. They all conform to the normal dentition of modem 
Indian skulls. 

Examining next the fragments of skulls we find that none of them are of sufficient 
size to warrant measurements of definitive value. The portions of frontal, p>arietal, 
and occipital bones appear to be more or less warped or distorted. One fragment 
about eight centimeters square representing the external half of the left orbit (20- 
12300) is of interest and in my opinion throws some Ught on the identity of the burials. 
That portion of the orbit remaining represents an unusual^ low and obliquely placed 
orbit. At first this appeared to be only an individual variation. Examination of a 
considerable number of skulls of American Indians showed this particular form of 
orbit to be of fairly frequent occurrence among Indian skulls coming from the eastern 
United States. To be more definite, this peculiar conformation of the orbit was 
foimd in some twelve eastern skulls. In skulls numbered 20-3190, 99-4717, and 
99-6598 coming from Staten Island and northern New York State, the agreement 
amounted almost to an identity (Fig. 10). None of the other cranial bones showed 
features of peculiar interest. 

The long bones have been described and measured in detail by Dr. Hrdli6ka. At 
that time the bones had not been catalogued and arbitrary numbers which have not 
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been preserved were used. For this reason it is impossible to refer to specific bones 
listed by Dr. Hrdli6ka. These bones, undoubtedly, bel9ng to large and strong 
individuals above the average stature. Of special interest are the femora. They 
show a marked flattening of the proximal portion of the shaft. The following meas- 
urements help define that flattening: — 



Femora. 



Catalogue 
Number 

20-12300 
20-12302 
20-12321 
20-12324 



Side 

left 
right 
right 
left 



rransvene 
Diameter 


Sagittal 1 
Diameter 


Platymeric 
Index 


3.6 


2.3 


63.9 


3.7 


2.2 


59.5 


3.2 


2.3 


71.9 


3.4 


2.8 

Average 


82.4 




69.4 



The absolute measurements of the transversal diametero are of interest. They 
are rather larger than the average for American Indians. Platymery is fairly com- 
mon among American Indians yet by no means universal. The collections of the 
American Museum represent fairly well the distribution of this characteristic on the 
two continents. I was able to match this degree of flattening in association with 
femora of the same size only among Indian femora from the eastern United States. 
Ag^in, to be more specific, comparisons revealing an approach to identity were found 
in skeletal remains from Long Island, Manhattan Island, and some of the southern 
New England States. However, very similar femora were found in a skeleton from 
Patagonia. 

In conclusion then it seems safe to infer from the incisor teeth mentioned above 
that these bones represent the skeletal remains of American Indians. Furthermore, 
the peculiar conformation of the orbital region and the size and degree of flattening 
of the femora permit us to conclude with a very high degree of probability that these 
remains belong to that particular local type of American Indians inhabiting the 
eaetem United States in the neighborhood of New Jersey, New York, and southern 
New England. The antiquity of the skeletal remains must be decided wholly upon 
geological considerations. The morphological characteristics do not necessitate any 
separation from the more recent Indians in physical type. On the other hand, 
this in itself does not militate against a considerable antiquity as estimated in years. 
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EXTRA-LOCAL RELATIONS. 

The foregoing account of the argilHte culture shows a localized deposit 
of remains culturally different from those of the Lenap^ and lying in an 
older stratum. Since the artifacts are an integral part of the sand it follows 
that they were deposited with the sand. The features of the stratum seem 
:to fit best, as far as our knowledge goes, with fluv-iatile deposits. As such, 
our finds may not represent the culture as a whole and the original associa- 
tions of the culture may, therefore, be unknown. In any event, other 
;similar sites must be found; either an undisturbed camp site or similar 
natural deposits. The following notes on a number of sites \'isit,ed, as well 
as others which have been described elsewhere, give some suggestive points. 

In 1913 I found anomalous camp sites at Plainfield, forty miles north- 
east of Trenton. These are in areas mapped with the Cape May formation, 
which also extends as a narrow valley train up the Millstone River and 
down Assanpink Creek to southern Trenton. There is a suggestion here 
that the Trenton area represents the delta of Assanpink Creek when that 
stream flowed the entire distance from Plainfield. Following this sugges- 
tion, I first examined the older Pensaufeen terrace south of the Abbott 
Farm (with negative results) and then searched northward along Assanpink 
Creek. A great part of this \'alley is semi-swamp, so that large sections 
of Cape May area could not be examined. I found nothing northeast of 
the city until I reached Franklin Corner, south of Lawrenceville, again at 
Port Mercer, and at a point one half mile further north. 

At each site I found a small group of arrow points and chips scattered 
over an area of a dozen yards. So far as I can judge, these are mostly 
argillite, with the same characteristic disintegration of the surface as at 
Trenton. 

The site at Franklin Corner, on the farm of Mr. William S. Duncan, 
lies at the edge of the Cape May deposit which is only three feet thick at 
this point. A fifty foot trench was dug. Artifacts and pebbles were 
infrequent. There were no red bands as at Trenton. The distribution 
jof twenty -six specimens was as follows: — 
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Depth below surface Frequency 
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The upper ten inches is within the plowed area. It is possible that the 
double grouping is due to this. These figures do not seem significant. 

The second site is on the farm of Mr. William S. Schenck, near Port 
Mercer, in a field west of the Mercer-Somerset county line. The third 
lies a half mile north of Port Mercer, in a field east of the point where the 
Princeton trolley line crosses Stoney Brook. The deposits were also ex- 
amined as far as Kingston. I have been told that similar disintegrated 
argillite specimens have been found along the Millstone River. 

Further north all cleared lands from SomerWllc to the terminal moraine 
east of Plainfield were examined. Nothing was found about Somerville 
and Findem. Weathered argillite fragments (chips?) were found at South 
Bound Brook and a mile east of East Bound Brook. 

In 1913 I found several sites near Plainfield where implements and 
chips of argillite or a similar material predominated.^ There are many such 
objects in local collections. Trenches were dug in a site located just north 
of the entrance to the Lehigh Valley Railroad coal yards half a mile 
south of South Plainfield. The black soil, 5 to 7 inches deep, overlies a 
yellowish-red sand. The distribution of finds is as follows: — 
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Many fire-cracked stones were found at one point in a compact group from 
11 to 14 inches below the black soil. These figures probably have no 
significance. Here too the argillite specimens found showed the same 
greenish, chalky surface seen on Trenton specimens. 

Mr. Skinner has also called attention to a site south of Bridgeton on 
Cohansey Creek where argillite implements occur alone.^ 

Reports of argillite implements led Mr. Skinner to examine the valley 
of the Susquehanna River and its tributaries in the vicinity of Bloomsburg, 
Pennsylvania, and I examined that of the Chemung River near Elmira, 
New York. These implements, argillite, rhyolite, etc., do not show any 
of the characteristics of the Trenton finds. Stratified sites with suggestive 
similarity in the Trenton finds are Mercer's Lower Black's Eddy site and 
Hawkes and Linton's Mason\dlle and Medford sites.' 

Mercer's site is located at Lower Black's Eddy on the bank of the 
Delaware near Point Pleasant, Pennsylvania.* T>^'o culture horizons were 
found: a surface layer of historic Indian refuse, 2J to 3^ feet deep, below 
this a barren region Ij to 3 feet deep, resting on a layer of older remains 
1 foot to 1 foot 10 inches deep. The upper layer yielded the following 
forms: polished celt, hammerstone, net-sinker, blades and arrow points 
of quartz, quartzite, chert, jasper, a red stone, and argillite (chert and jasper 
arrow points of triangular type), fire-cracked p>ebbles, bones, three tj'pes of 
native pottery, and European objects. In the lower level were the hammer- 
stone, net-sinker, blades and arrow points of quartzite, chert, jasper, and 
argillite (arrow points chiefly of "fish-spear" type), and potsherds of coarse 
type. x\ccording to Mercer's identification of 1526 objects in the upper 
layer, argillite outnumbered other materials in the proportion 4 to 1, among 
462 in the lower layer by 12 to 1. He also finds the difference in arrow 
point form significant. Since the whole site is known to lie within the 
sphere of freshet activity, no certain claim can be advanced for the antiquity 
of the lower layer. 

The range of implement types, except for the two potsherds in the lower 
layer, suggests a resemblance to the Trenton finds. The occurrence of the 
" fish-spear" type and perhaps the proportion of argillite are specific similari- 
ties. Mercer says nothing whatever of the weathering of these objects. 
We do not know the exact mode of occurrence of these objects, whether 
this is a camp site or natural deposit, and the geological relations of the site 
are unknown. While the resemblances are strong, nevertheless it would be 
rash to assume that these necessarily refer to the Trenton argillite culture. 

The Masonville and Medford sites are near Rancocas Creek, fifteen or 



I Skinner, (a), 55. 
» Morcer, (b), 70-85. 
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twenty miles south of Trenton. Hawkes and Linton found Lenap^ remains 
in the surface layer of black soil (six inches to one foot deep) overlying yellow 
sand (three to six feet deep) in which were older remains with a well-marked 
level of occupation at its junction with an underlying white sand. These 
remains consisted of chipped celts, hoes, hand hammers, small cylindrical 
stones, large blades, knives, ceremonial points, small projectile points, 
drills, banner stones, crude pottery, bones and fire-pits at the surface of the 
white sand. The material used was argillite or a stone of similar appear- 
ance, which had undergone considerable weathering. The yellow sand was 
deposited subsequent to most of these objects either by wind or water.^ 

While the blades and arrow points have a suggestive similarity in form 
and patina to the Trenton sF)ecimens, nevertheless, the Mason ville-Medford 
culture contains chipjjed celts, drills, banner stones, and pottery, none of 
which occur at Trenton. The cultural difference is rather great. The 
geological ]X)sitions of the Masonville, Medford, and Trenton sites have 
never been fully determined. All three are mapped with the Cape May 
deposits, but this means very little as all deposits not distinctly glacial or 
pMdpably recent are classed with this formation. I believe that my earlier 
objections to considering the Masonville culture as closely related to the 
Trenton culture holds for the Medford finds as well.^ 

Dr. Abbott and others have told me of similar deep finds near Rancocas 
Creek which bore a distinct resemblance to the Trenton finds. Dr. Hawkes 
refers to such material in local collections and especially to a site near 
Indian Mills. 

This survey of finds in the neighborhood of Trenton leaves one distinct 
impression; that the subject is not a simple one. First, the argillite culture 
is characterized by a paucity of traits: these traits are the most generalized 
and therefore most likely to turn up in other cultures. Second, the Lenap^ 
themselves used many implements which are practically indistinguishable 
from the Trenton finds both in form and patina. Inasmuch as the argillite 
implements lie only a few inches below the surface it is not unlikely that 
they have been rejjeatedly washed out and used by the Lenap^ or we may 
find them among Lenap^ remains simply because the plow has inextricably 
mixed the two cultures. For instance, the presence of similar objects at 
Plainfield and Staten Island ^ may be explained by the historic fact that the 
Trenton group of Lenap^ had villages at all three places. Third, a fair 
amount of enterprise has succeeded in bringing to light several stratified 
sites. We do not know what cultures the region may contain. Therefore, 
it seems rash to align any of these finds with those at Trenton at present. 

1 Hawkes and Linton, (a) and (b). 

> Spier, (d) : cf. Linton. 

* 8ee Lewis, for objects flrom Staten Island. 
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RfiSUIVI^. 

Of the three alleged sujjerposed cultures at Trenton, that of the Delaware 
Indians, the "argillite culture," and the "paleolithic culture," the proofs 
for the intermediate horizon are subjected to a new analysis. This cultural 
deposit is found to extend in a narrow area along the river bluffs, being 
distributed through a sand stratum in a single plane of maximum distri- 
bution around which the finds occur according to a normal frequency dis- 
tribution. These artifacts have a differential mode of occurrence; their 
center of gravity being above the modal plane. Pebbles of undoubted natu- 
ral deposition occur with the artifacts, having the same disjjersion and with 
distributional maxima coincident. Films of red clay which traverse the 
sand may be of secondary origin, not indicating separate strata but 
stages of the ground water level. The coincident occurrence of artifacts 
and pebbles indicate that a single depositing agent has acted on the entire 
sand deposit. 

A comparison with deposits of known origin shows a general dissimilarity 
with artificial culture deposits but an identity with a water deposit. Such 
an origin for the Trenton "argillite culture" impUes some antiquity. 

The culture is simple, especially in contrast with that of the historic 
Delaware; the remains including only large stone blades and arrows-heads, 
the pitless haramerstone, the rubbing-stone, and fire-fractured pebbles. 
Most of the objects are considerably weathered. Remains of two human 
adolescents were also found. 

Culture deposits in other localities with definite associations with the 
" argillite culture" have not been found. It remains an isolated find. 
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Introduction 

The investigation described in this paper, carried on under the 
auspices of the American Museum of Natural History during the summer 
of 1902, was probably the first attempt to study in detail any of the 
aboriginal village sites on the eastern end of Long Island, New York, 
although considerable work of a more general nature had been done 
before by Tooker* and others. In fact, so far as the writer knows, it is 
the only study of the sort on record to dat^, the only other publication 
dealing with actual explorations in this district being a description of 
the excavation of a Montauk cemetery of the Colonial period^ and not 
of a village site. 

Assisting the writer were Mr. Arthur C. Parker, now State 
Archaeologist of New York, and Mr. Alanson Skinner, now Curator of 
Anthropology at the Milwaukee Public Museum. It is interesting to 
note that this was Mr. Skinner's first expedition and Mr. Parker's 
second. 

The expenses of the first part of the expedition were borne by Mrs. 
Esther Hermann; but after this fund had become exhausted, Mr. Will- 
iam Weiss of Southampton, New York, assisted us to carry on the work 
another month; and to both of these patrons the thanks of the Museum 
are due. 

A brief rfeum^ of our results was published in the Southern Workman 
for June, 1903. The work received passing newspaper notice at the time, 
and in due course a detailed report was made to the Museum. It was not, 
however, until more than nineteen years had elapsed since our party 
folded its tents and closed its not<^books for the last time on Shinnecock 
Hills that the opportunity arrived for the writer to revise his report for 
publication. 

The results of his efforts will be found in the following pages, in 
which the writer will descrilx* the site, the method of excavation, and the 
phenomena encountered during the course of the digging. An endeavor 
will then be made to reconstruct, as nearly as can be done with the scant 
data which still remain, the mat<?rial side of the life of the Indians who 
inhabited this village, and to give a glimpse of their arts and crafts, 
their dwellings, and the means by which they gained their livc^lihood. 



*Tooker, William Wallace. "Some Indian Fishing Stations upon Lohr Island" (Thf Ah/onquian 
Series, New York. 1901). 

'Saville, Foster H., "A Montauk Conietery at Knsthaniptun, Loup Island" ilnihan Noten and 
Monoffrapht, Museum of the Amrrican Indian, Htye Foundation, Vol. II, No. 3, Now York, n»20.). 
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Fortunately, we are not obliged to depend solely upon the specimens 
found buried in the earth for our information, although these furnish the 
bulk of it; for we discovered a few articles of native style still in the 
hands of the mixed-blood descendants of the Shinnecock Indians who 
inhabited a nearby settlement at the time of our visit. From these and 
some of the older whites in the neighborhood was secured considerable 
information of interest. A knowledge of other tribes of similar culture 
was found helpful in the interpretation of some of our finds, as were the 
old records of the town of Southampton, and the accoimts of early 
travelers who met the Long Island and neighboring Indians in their 
pristine state. These last will be employed by reference only, as Skinner 
has made full use of them in his accounts,^ of the Indians about New York 
City, published by this Museum. Our justification for using the modem 
Shinnecock artifacts in connection with those exhmned from the ancient 
village, impl3dng that these also are of Shinnecock origin, will appear 
later. 



'Skinner, Alauson, "The Lonap6 Indians of Staten Island" (this seriet, vol. 3, New Yo^ VK0i'^ 
"The Indians of Manhattan Island and Virinity" {Guide Ltaflet Serif No. 4t* American M* 
Natural History, New York, 1915). 



The Site and its Surroundings 

Far out, toward the extreme end of Long Island, some eighty miles 
eastward from New York City, lie the Shinnecock Hills, a rolling sandy 
tract, almost treeless, but covered with bay and thorn bushes and dotted 
with little swamps where taller underbrush and even small trees may be 
seen, rising from a tangle of wild grape vines and wild roses, the blossoms 
of the former, even more than the latter, fillmg the air with perfume in 
late spring and early summer. 

The Hills occupy the narrow neck of land between Peconic and 
Shinnecock bays, the former an arm of Long Island Sound, the latter 
separated from the Atlantic only by a narrow barrier beach of sand. To 
the east, the country becomes more level and fertile, and on the Peconic 
side was still heavily wooded at the time of our visit. On the Atlantic 
side lies the town of Southampton, even then a popular resort in summer. 
To the west of Shinnecock Hills the isthmus becomes even narrower, 
until at Canoe Place but a comparatively few yards of sand divided the 
waters of Peconic Bay from those of the bay to the south, and conse- 
quently, of the Atlantic. Here the Indians had a portage,^ over which 
they could drag their canoes a short distance overland from the Atlantic 
into Long Island Soimd by way of Peconic Bay, without being obliged to 
brave the rough waters in rounding Montauk Point, the extreme eastern 
tip of the Island, and thereby saving some seventy or eighty miles of 
distance out and back. The whites also were not slow in appreciating 
the strategic advantage of the spot with the result that the State has 
constructed a canal on the site of the old Indian portage for the benefit of 
local fishermen. 

This short cut must have played a considerable part in making the 
region attractive to the Indian, supplementing its natural advantages of 
goodsprings of water, proximity to the ocean and to nearly land-locked bays 
furnishing the best of fishing and numerous clams and oysters, a nearby 
forest which must have abounded in game, and convenient fertile tracts 
suitable for cultivation. In fact, numerous traces of ancient habitation 
may be seen on every hand, especially on the northern side, where the 
hills are lower, along the shores and coves of Peconic Bay. 

The Site. The largest of these sites, the scene of our investigations, 
lies along the west bank of Sebonac Creek, which, rising in a series of 
springs in a little swamp about three-quarters of a mile north of the 
Shinnecock Hills Golf Club, flows northward for some distance as a fresh 

^Tooker, op. eiL^ 41. 
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water brook. Before long, however, it becomes a tidal creek which in 
turn broadens out into Bull Head Bay, an arm of Peconic Bay. Scat- 
tered along the entire distance from the springs to the bay might be seen 
patches of decaying oyster and clam shells of varying area and depth, 
sometimes but a few yards in diameter, sometimes quite extensive. For 
the most part, these showed on the surface in the form of small fragments 
of shell only visible to the practised eye among the thin grass and 
straggling bushes. 

To the casual observer such deposits of shells appear to have been 
laid down on the sea bottom at some time when the present dry land was 
submerged; in fact, the writer has often been asked if such could not be 
the case. Upon his reply that the shells were left by the Indians, the 
questioner almost invariably inquires, ^' W hat was their object? " and is 
usually greatly astonished to learn how simple is the answer: that the 
aborigines, after gathering the oysters and clams, and bringing them to 
their village, merely ate them and threw the shells away, and that these 
shells, accumulating through the years, formed the deposits that have 
endured until this day. 

Ten of these "shell-heaps" were counted on this site, large enough 
to warrant the conclusion that each represented not one, but a group of 
ancient habitations, besides smaller ones which probably marked the site 
of solitary wigwams. They were lottorod consecutively on our map 
as, A, B, C, etc., beginning at the springs and i)roceeding northward. 
This map (Fig. 1) shows only five of the shell deposits, however, — those 
wholly or partially explored — the others lie to the northward, outside 
of the area represented. 



1 
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The Excavations 

Method of Investigation, Our first procedure in examining one of 
these deposits was to dig in various parts of it small excavations called 
test holes, each some eighteen or twenty inches in diameter, penetrating 
through the shells and other materials composing the "village layer" 
down to the original undisturbed soil of the site. By "village layer" 
is meant the accumulated refuse of the Indian village, not only the shellSi 
but the soil blackened by the decay of organic matter, stones shattered 
and cracked by the heat of ancient campfires, charcoal, ashes, the bones 
of food animals spUt for marrow, fragments of broken earthen pots, 
chips of flint and other refuse from the making of stone implements, and 
occasional perfect objects of Indian make, lost by accident or hidden for 
safe-keeping. 

By these test holes then, we determined the depth and richness of 
a deposit, and could then decide what part or parts, if any, warranted 
more thorough excavation. Should such a place be found the next step 
was to locate the edge of the deposit and there start a trench running 
down through the village layer, three or four inches into the undisturbed 
sand below, and wide enough to allow six feet to each worker. A trench 
of this kind was carried forward by carefully digging down the front with 
a trowel, searching the soil for rchcs, then, with a shovel, throwing the 
loose earth thus accumulated back out of the way into the part already 
dug over, so as to expose a new front. Test holes two or three feet deep 
were sunk into the sand here and there and the digging-down process 
repeated until the opposite side of the deposit was reached and the indica- 
tions disappeared. Then another trench was run parallel and adjacent 
to the first on its richest side, and so on, until the investigator was satis- 
fied that he had covered the entire deposit, or at least as much as his 
purpose required. 

Pits. The object of digging the trenches not merely to the bottom 
of the village layer, but several inches l>elow it, and of driving test holes, 
was to detect disturbances running down into the subsoil from the bottom 
of the deposit. Such disturbances may be very difficult to follow, show- 
ing merely slight stains and bits of charcoal running down into the 
ground; but they indicate that the subsoil at that point had at some 
distant date been dug out and filled in again. It is incumbent on the 
archaeologist to find out why, if ho can, and to this end ho must dig thorn 
out to the verv bottom. 

This frequently leads him to a skeleton, but still more froqu(mtly the 
disturbance turns out to be merely a pit, a bowl-shaped or cup-shaped 
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hole, dug for one of several purposes, and later used as a reposit4Dry for 
ashes and camp refuse that were thus disposed of neatly and eaaly. 
One of the purposes for which they were dug was for the storage of com 
over the winter. Probably many of the larger pits were thus first em- 
ployed, but the majority seem to have been ovens or steaming holes, the 
Indian prototype of the tireless cooker, and direct progenitor of the 
modem clambake. As nearly as can be discovered, these holes were 
lined with stones and a fire built in them which was kept up until hole 
and stones were piping hot. Then the oysters, clams, meat, or whatever 
food had to be cooked, were put inside and carefully covered so as to 
retain the heat, and left until done. Some seem to have been used as 
cookers, without the addition of stones; others, to have been dug purely 
and simply for the disposal of odoriferous garbage. The examples 
described on the following pages illustrate typical forms and sizes. 




Fig. 2. Section of Pit 62 in Shell-heap A. 



Shell-heap A. The fir^t shell-heap examined, designated on our 
map (Fig. 1) by the letter A, was situated near the little swamp whose 
springs constitute the source of Scbonac Creek. Numerous test holes 
dug in different parts revealed the fact that the village layer was shallow, 
averaging about a foot in depth, and that itK grouiidplan was oval, with 
a length of 110 feet and a wi(hh of about 30 feet. Our tests, although 
failing to yield prospe(;ts gootl enough to warrant trenching, disclosed 
one rather unusual pit, about 4 feef wide and 3 feet deep, filled with 
alternate layers of shells and sand as uhowii in the section (Fig. 2) and 
containing disioint<'d dog bones at the very bottom. Scattered through 
the other layers were several arrow j)oints and unfinished implements of 
quartz, two broken bone awls, a piece of deer antler, and numerous 
animal bones, for the most part split for the marrow, as usual. 
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Shell-heap B. Shell-heap B was much larger, some 200 feet loQg by 
100 feet wide, although no deeper than Shell-heap A. It proved to be bo 
much richer that we dug no less than twelve trenches, uncovering twenty- 
eight pita. Among the most interesting of these waa Pit 10, which was 
found to be 53 inches long, 47 inches wide, and 47 inches deep, and con- 
tained, besides the usual shells, deer and fish bones, broken pottery, and 
bone awls, two burned layers, one directly upon the bottom, one six 
inches above, yielding charred hickory nuts, acorns, bits of rushes and 
wood, and most interesting of all, charred cord and bits of abor^nal 
fabric, made of some coarse vegetal fiber (Fig. 3). Another notable pit 
was No. 28 which was 6 feet in diameter and 4}4 feet deep, with a layer of 
burned shells and ashes in the center. 
This pit yielded a number of bone awls and 
worked pieces of antler, an antler arrow 
point, many fragments of pottery and 
an imusual number of bones of various 
animals, birds, and fish, together with a 
small deposit of still recognizable fish scales 
in the very bottom. Pit 40 contained, 
among other objects, thirteen scrapers of Fig, 3 (20-7472). Kece ot 
quartz and Pit 47, alarge mortar stone with AborigioEil Textile, 
two grinding cavities, one on each side. 

An unexpected find appeared in Pit 43, which, although but 3 feet 
wide and 22 inches deep, contained, at 16 inches, the dismembered 
skeleton of a person some twenty years of age, among whose bones, 
some of them slightly charred, lay a few bones of an infant. Many pot- 
sherds appeared in this pit, some of them lying directly upon the skull. 
Beneath the bones were found more broken pottery and a number of the 
bony plates or scales of a large sturgeon. The charring of toes, ankles, 
pelvis, and ribs suggest that the poor unfortunate may have met death 
at the stake. 

Most instructive of all, however, was Pit 48 which, in spite of its 
small size (3 feet in diameter and 28 inches deep), yielded an excellent 
series of specimens illustrating the making of pottery. A lump of un- 
worked clay and some tempered clay lay in the bottom of the pit, while 
immediately above, fragments of the major portion of a large jar were 
found. Among the refuse of the pit, which was largely filled with shells 
of the soft clam, were found two stone pottery smoothers with the clay 
still adhering (Fig. 4a), a bone awl that could have been used to draw 
the incised designs on a vessel while still soft, a stone muller, probably 



238 A nthropological Papers A merican Museum of Natural Hislory, [Vol. XXH, 

intended to crush the clay or the tempering materials, probably both, 
and preserved by accidental burning a small vessel in the course of 
manufacture showing the coiling process distinctly (Fig. 6). 

Among the many arrow-heads, potsherds, and other specimens 
turned out in the general digging here, one object holds a peculiar interest. 
It is the perforated circular ornament of claystone shown in Fig. 8, en- 
graved on one side with a figure which suggests the head of a bird (o), 
on the other, with a design which seems to represent an eye, of which 
the central perforation forms the pupil (6). 

Shell-heap C. Situated some 100 feet northeast of Shell-heap B lies 
Shell-heap C, very similar in form to A, but a little larger and a little 
deeper, averaging 14 inches, as two trenches and a number of test holes 
showed. A few pits were found here, one of which, a small one, contained 
a flat pebble, bearing scratched iii)on it a rude sketch of the face of some 
animal resembling a lynx (Fig. 7). Much of the ordinarj*^ material was 
found in the general digging, scattered through the whole deposit. 

Shell-heap D, On a rise of ground some distance north of th^ 
preceding was situated Shell-heap D, which, like it, was of rather smal^ 
dimensions. It was shallower, measuring only 8 inches, and containec^ 
but two pits worthy of the name, one of the common form and contents^ 
the other, Pit 64, more cup-shaped than bowl-shaped, with side^ 
nearly perpendicular. This contained, besides the common bones and 
sherds, a lynx jaw, a raccoon jaw, and a piece of antler showing cutting. 

Shell-heap E, Just east of D, lay Shell-heap E, large and irregular 
in outline and variable as to depth. This shell-heap was chiefly remark- 
able because it contained two wig^\ am sites distinguishable as such, the 
first the writer had seen in all his three yeai-s' arc^hseological digging about 
*New York. 

Wigwani Sites. The first wigwam site was an oval of stained earth 
about 15 feet wide by 20 feet long, and in the center, where the fireplace 
seems to have been, reaching a depth of 3 f(*et. The average depth of 
the floor, however, was some 27 inches. Here were unearthed two mas- 
sive pieces of a whale's lower jaw bone, still showing at the ends the marks 
of the stone ax with which it had been cut into lengths (Fig. 5), for what 
purpose was not (evident. Scattered about through the deposit were 
many pieces of a small pottery vessel, bon(^ awls, and pieces of deer 
antler showing cutting, besides the ordinary animal bones, flint chips, and 
the like. Shells and charcoal, while present, were by no means abundant. 

Of considerably smaller size was the s(H;on(l wigwam site, which lay 
about ten feet southeast from the first, for it measured only 10 feet by 




Fig. 4 ab (20-7762. 7631}. Implements for making Pottery. 
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Piece of Whale's Jawbone allowing Marks of the Stone Ax. 




Fig. 6 a', a (20-7846, 7771). Part of Potterj- Vessel showing Coiling a 
a Piece of s Clay Coil. 

Fig. 7 (20-7627). Pebble ahowing Drawing of an Animal's Face. 

Fig. 8 u6 (20-7660). Obverse and Reverse of a Clay Stone Pendant al 
ing; Designs possibly representing a Bird Head and an Eye, respectively. 
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15 feet. In the center, where the fireplace had been, was a distmct spot 
of burned earth, and a deposit of ashes, a little over 2 feet below the 
present surface. This wigwam site, Uke the first, was thoroughly ex- 
cavated, but yielded only the commonest of pottery fragments and split 
animal bones. 

Burial. But a few feet east of the first wigwam site, in Pit 54, a 
typical burial came to Ught, the first and only one entirely in anatomical 
order found on the site. It was the skeleton of an aged person lying 
flexed on its right side with the head to the southwest, face turned 
toward the east, and hands near the face (Fig. 9). The only unusual 
feature was the sunken position of the hips, fully two feet deep, while the 
head was 14 inches and the feet but 12 inches from the surface. Near the 
pelvis were two worked stones and a large part of a bowl made from the 
shell of a box tortoise (Fig. 10). Above and a little south of the knees 
was a small bed of ashes. Throughout the grave were 
scattered disintegrating oyster shells, while the skeleton 
itself was badly decayed. 

Copper Bead, This grave had cut into a pit (No. 
55) which contained merely the ordinary animal bones 
and bits of broken pottery, in which respect it resembled 
several other pits that were opened in the vicinity. 
A rare article, however, appeared in the northern part 
of this shell-heap in the general digging, a cylindrical ,,. .. /^n 
copper bead (Fig. 11), apparently made of the native 8026). Copper 
metal; but without analysis this cannot be stated as a or Brass Bead. 
positive fact. 

Shell-heap F. North of Shell-heap E was a small fresh-water pond 
which became nearly dry in summer. North of the pond Shell-heap F 
extended down to the swampy ground surrounding the pond and the 
adjacent salt meadows. The swamp itself was full of shells in a number 
of places. This was the largest deposit of all, for it extended almost 
continuously from the little pond in a northerly direction around the 
western side of what we called the Spring Knoll a distance of five or six 
himdred feet, and was in places more than a hundred feet wide. The 
little work we were able to accomplish here in the brief time that re- 
mained to us was productive of excellent results, however, for the 
second pit (No. 59) yielded a nearly perfect pottery vessel of the pointed- 
bottom variety (Fig. 12), a long bone awl, and a beaver tooth, besides 
the usual material. This pit was oval in groundplan, measuring 4:% feet 
by 6 feet, with a depth of 28 inches. The construction, as may be seen 
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in the section (Fig. 13), was rather out of the ordinary, in that the pit 
had been filled with raw unstained material such as forms the subsoil in 
the vicinity, thus producing a yellow layer above the shells and blackened 
earth of the pit. Such pits illustrate the wisdom of digging occasional 
test holes into the apparently undisturbed subsoil. 

This was in the first trench; further trenching brought to light 
many small pit-like depressions, as well as ash-covered beds of fire- 
broken stones, all in or below a village layer which averaged about 10 
inches deep. This )delded some very good bone awls, many potsherds 
and the ordinary material. At one place two points of deer antler and a 
bone awl were found in contact, lying on the original subsoil upon which 
the shell-heap rests. 

Other Deposits. The shell-heaps to the northward toward Peconic 
Bay, and there were quite a number, were not touched for lack of time. 

The Spring KnoU, Between Shell-heap F and Sebonac Creek, at 
this point expanding into a good-sized salt water cove, is situated the 
Spring Knoll, one of the most interesting parts of the whole village site. 
Toward the water, it terminates in a steep cutbank about 10 feet high, 
extending down to the edge of the creek, where a clear cold spring bubbles 
forth, while on the land side, beyond the shell-heap, the knoll blends with 
the brambly, wind-swept Shinnecock Hills. On this knoll, not far from 
the spring, the explorer's camp was pitched. 

Graves, Just south of the crest of the knoll, test holes in one spot 
revealed dark stains penetrating the yellow sand, with here and there a 
scattered shell — a likely looking prospect for a grave. We followed these 
stains, of course, with the result that we soon traced the outline of a pit 
(No. 11) some five feet in diameter, and shortly afterward, at a depth of 
28 inches, encountered the decayed bones of four infants matted together 
in a compact mass. The pit ran down to a depth of 38 inches and yielded, 
besides these remains and a few scattered bones of an adult, several 
fragments of pipes, both earthen and steatite, one of the latter engraved, 
and the usual sherds, including some fragments of steatite vessels, 
together with split deer bones and the like. 

Pit No. 14, another grave, was found about 10 feet southwest of 
Pit No. 11. It contained the remains of a child aged about twelve, at a 
depth of 29 inches to the top of the skull. The skeleton headed east, and 
lay partly on the stomach with knees northward and feet doubled back 
to the pelvis. The skull had been displaced and was found facing west 
near the knees. It was badly cracked and the lower jaw and some of the 
cervical vertebrae were apparently missing, but were afterwards located 
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near the p)elvi8. All the other bones were placed naturally. The pit 
ran down to the depth of 25 inches and contained broken pottery, fish 
bones, and the like, also a quartz arrow-head. 

Other Pits. Six feet south of Pit No. 14 was Pit No. 35, of unusually 
large size, being 7 feet wide and 4^ feet deep, a pit which yielded among 
other material charred com and cobs. Four feet south was still another 
pit (No. 36) about the same size as the last. It was nearer the swamp 
and reached water. In the bottom, embedded in the saturated sand and 
ashes lay many potsherds and a broken skull and femur. Both articulat- 
ing surfaces of the femur and the face of the skull were missing. There 
were a number of other pits on the knoll, but these were not sp)ecially 
interesting. 

Spring KnoU Village Layer, North of the summit of the knoll and 
facing Sebonac Creek is situated a small hollow in which were found 
many traces of occupation, but few shells. Here a number of trenches 
brought to light many sp)ecimens, among them a perforated clay-stone 
ornament and a potsherd bearing the engraved figure of a bird, perhaps 
the mythic "thunderbird" (Fig. 32c). Several pits were exposed here, 
one of which was Pit No. 1, interesting because it contained near the 
bottom a large number of land snail shells {Helix albolabris and altemata) 
showing the probable use of such snails as food. A section of this pit is 
shown in Fig. 14. 

Archaic Specimens. The soil of the hollow is diflFerent from that of 
the other deposits on this site, as the black village layer reaches the depth 
of twenty inches in places, with but few and scattered shells. Most of 
the artifacts were found near the bottom, just above the yellow sand 
which underUes the whole deposit, but in some cases stemmed arrow 
points and crude cnunbling pottery of a somewhat more archaic char- 
acter than most of the specimens found here were exhumed from the 
yellow sand itself. It should be noted, in this connection, that the 
triangular type of arrow point was the most abundant on this village site; 
not, however, the narrow triangles associated with Iroquois culture, but 
the broad form affected by the seaboard Algonkian tribes. 



Reconstruction of Shinnecock Culture 

Such were the conditions found and such the nature of our excava- 
tions. We must now attempt to learn from the specimens exhumed from 
this ancient village something of the Ufe of its vanished inhabitants, of 
their means of livelihood, their industries and manufactures, and their 
relations with other peoples. Only in so far as we may be able to accom- 
plish this will the results of our investigations be of real value. 
Fortunately, as before mentioned, we have sp)ecimens and information 
gathered from the descendants of this people, old local records, the writ- 
ings of early travelers, and the surviving practices of similar tribes to 
help us. 

Site identified as Shinnecock. With the exception of the few objects 
characterized above as archaic, found on and near the top of the sandy 
subsoil underlying the village layer on the Spring Knoll, all the material 
found was quite uniform and apparently the work of one people. Some 
articles made by the whites of the Colonial period (Fig. 15) were found 
near the surface, indicating that whatever the age of its first settlement 
the village had been occupied up to the coming of the whites. Now the 
white settlers found the Shinnecock in full possession of the district;^ 
so if the last Indians of the village were Shinnecock, and the deposits for 
the most part contain the handiwork of only one people, we have good 
reason for assuming that the village was Shinnecock from first to last. 
As for the archaic articles, somewhat different in character, found in one 
spot on the Spring Knoll, these appear to l>e relics of an earlier camp 
occupied by a people who may or may not have been the ancestors of the 
Shinnecock. 

Dwellings. What sort of houses stood on the knolls beside Sebonac 
Creek three hundred years ago? Our excavations told us Httle, except 
that they were of oval groundplan, some as small as ten by fifteen feet, 
some as large as fifteen by twenty feet; that their floors, sometimes at 
least, were sunk two or three feet below the surrounding surface of the 
ground; and finally, that the fireplace was in the middle of the floor. 

There seemed to be little hope of finding further data. So when we 
discovered several living |x^ople who had seen Shinnecock wigwams in 
actual use our surprise and pleasure were great. Some of the informants 
were aged descendants of the Shinnecock; others were elderly whites 
who had spent their days in the neighborhood; but all agreed on a 
description which may be stated as follows: — 



^Thompson, Benjamin Franklin. History of Long Island from ita Discovery and SetUement to thg 
Present Time (Third wlition, revised and greatly enlarged. New York, 1918), vol. 1, 127. 
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Fig, 14. Section of Pit I. 
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Poles were bent into intersecting arches until a dome-shaped frame 
was made from ten to twenty feet in diameter. After all the poles had 
been tied firmly together, and horizontal strips put in place, the whole 
was thatched with a sp)ecie8 of grass, called "blue vent," put on in over- 
lapping rows, and sewed fast to the strips. When the top was reached, a 
hole was left open for the escape of smoke, and the edges of the aperture 
plastered with clay to prevent the thatch from catching fire. The ground- 
plan was circular or oval, sometimes divided into rooms by partitions of 
^'a.ttle-work and thatch. The door frame was an arched pole, the door of 
^'ood, or sometimes merely a curtain of skin or mats. An elevated 
t>eiich or couch of poles generally encircled the interior, beneath which 
^he goods were stored. In at least one case, at a place where poles were 
difficult to procure, the floor was dug out in the middle so as to leave a 
shelf around the wall which answered the purpose of bed, seat, and table. 
The fireplace was in the center. 

To preserve this information in tangible form, Mr. W. C. Orchard 
visited the Shinnecock settlement a few months after our party had left, 
and under the instruction of Wickam Cuffee (Fig. 35), one of the oldest 
and purest-blooded of the survivors, prepared a model showing the exact 
method of construction, which may be seen in Fig. 16. We afterward 
found a photograph of a full-sized Shinnecock wigwam in the records of 
the town of Southampton. 

Outdoor storehouses were still made in the Shinnecock settlement, 
at the time of our visit, by digging holes foiu* or five feet deep and roofing 
them with poles and thatch. One of these may Ix* seen behind the Indian 
in the photograph reproduced in Fig. 38. That thus is an ancient method 
may be established from Colonial records,* which mention the ''Indian 
bams" as constituting a danger to the Colonist's cattle, on account of 
the excavations into which they might fall. 

It is, of course, quite possible that the "holes" that gave the good 
people of Southampton such trouble in 1641 were merely abandoned 
storage pits that had never be(»n roofed. 

Means of Livelihood. A glance at the thousands of rotting shells 
which compose the bulk of the deposits gives an immediate clue to the 
outstanding fact of ancient Shinnecock economics : that the sea furnished 
the greater part of their living. We must not rest content with the idea 
that oysters, hard clams, soft clams, and scallops constituted the whole 
of the ocean's contribution, for the refuse layers and pits yielded crum- 
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bling bony plates once fonning the armor of huge sturgeons, while the 
teeth of sharks, the bones, and sometimes the scales of other fish, most 
of them beyond precise identification, together with the claws of crabs, 
show that the Shinnecock made good use of all the edible creatures the 
local waters afforded. 

As to the method of taking fish, the shell-heaps yielded a few sugges- 
tions, among which was the presence of numerous flat pebbles, notched 
at the edges (Fig. 17a) as if to keep an encircling cord from slipping off. 
Similar stones may be seen in use as netnsinkers among some tribes 

today. Such a use for the objects in 

question is made more probable by his- 
torical data referring to the use of nets 

by nearby peoples.^ A part of an antler 

fish hook (Fig. 18a) which, when perfect, 

probably resembled the bone hook found 

by Tooker (Fig. 18b), and a slender 

pointed bone object, so shaped as to 

suggest its ase as a barb for a fish- 
spear (Fig. 18c), hint at other possible 

methods, as does the survival, among 

the neighboring mixed-bloo<l8 of t^day, 

of fish traps made of basketry of a style 

once used by most of the tribes of what 

are now the central Atlantic States. 

We cannot go so far as to state 

that these Indians actually hunted the 

whale, although fragments of a barbed 

antler harpoon head hint at such a 

poasibility. Worked bones of one of 

these great creatures found in one of 

the wigi^'am sites show that th(\v used 

the whale, whether they harpooned him on the higli seas or found 

him dead on the beach. 

Colonial records lead one to believe that they did both, for we iind in 

a deed of April 29, 1648- that the Shinnecock, in selling a certain tract re- 
tained their hunting and fishing rights, and were to have the* "ffynnes 

and tayles of all such Whales as shall be cast up" on the adjoining 
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U^Hohos; while an ordinance, of October 7, 1672^ ** ordered that no 
Indian employed in the whaling business shall have more than one trucker 
iHwt for each whale that his company shall kill, or half the blubber, 
without the whalebone.'* Certainly, if Shinnecock **engaged in the 
whaling business" and their ** companies killed whales" only thirty-two 
yearn after the coming of the w^hites, the presumption is strong that they 
ilid it lwfort> the Colonists arrived, about 1640. 

The rtH*ords of the 1670's are full of contracts in which various 
Indinns agnnnl to go to sea for certain colonists in pursuit of whales 
**Hnd t>ther grt*at fish," promised to **use and improve our best skill and 
Htn'ngth aiul utmost endeavor for killing" them, and avowed their 
intentitui of taking the best of care of boats and tackle, all for a certain 
MtHtiHl |>ayment; with a penalty of so much a day to pay for absence 
without giHHl excuse. 

Certain it is also that in later historic times many Shinnecock 
MhipiH'd t^H whalers out of Sag Harbor and their seagoing instinct is 
\leiuon»trattHl by the tragic fate of twenty-eight of the men, including a 
larm^ pro|H>rtion of the full-bloods, who perished while trying to save the 
MtmiyiUHl nhip Circassian as late as December 31, 1876. 

Although so large a proportion of their food supply came from the 
m^» quantities of deer bones split for the marrow show that the Shinne- 
iHH*k i\Y no means despised the venison that formed the staple food of so 
umuy trilH*8» while other bones taken from the shell-heaps and pits show 
ilmt the Henli of the raccoon, muskrat, and even perhaps the 1>tix, was 
iu»i lu^leetnl. mul that due advantage was taken of the spring and fall 
luiv^'HtioUH of wild fowl. Bits of bony carapaces extracted from among 
iho mUoHm i>f the middens tell of the use of various kinds of turtles as 
UhkIi and deiH^its of the shells of land snails would seem to indicate that 
Vhe lU'iuutivo l^ong Islanders were not unfamiliar with that popular 
VHa'iu'K ilaiuty. 

The tuuliug of numerous arrow points of stone and of deer antler 
i^uud ihe villag*^ n»fuse and of bones showing wounds, probably made by 
juv^h )HaiU:>i, indicates that shooting w^ith the bow and arrow must have 
Wk^w ouk^ of the methods for taking game. All knowledge of other 
nijUiJiiuHN*!. wlkother weapons, traps, or snares is now lost. By analogy 
XV \< U A \ Uv» use\l l\v most Kastern tribes, we may surmise that the Shinne- 
K »»i»\\ \\;i'» probably straight, five feet or even more in length, with a 
I ni^ul.4» M^'lii^u: aiul that the arrows were also long, at least thirty 
i». kuxl \\\»i\* p»t>vitltMl with three feathers. The modern Shinnecock 
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mixed-bloods told the writer that their bow was of hickory, " as long as the 
man who used it.'* 

The products of agriculture are highly perishable, so it is not sur- 
prising that so few cobs and grains of com or maize appeared in our 
deposits. The astonishing thing is that some did happen to fall in the 
fire to be preserved by charring for our instruction hundreds of years 
later. It is certain, from our knowledge of other eastern tribes, that the 
raising of com, beans, and squashes must have been of considerable 
importance to Shinnecock diet; certainly more than the bare handful of 
charred cobs and grains would lead us to expect. 

Most, if not all, Indian tribes took full advantage of such natural 
products as their environment afforded in the way of roots, nuts, and 
berries. The finding of charred hickory nuts leads us to surmise that the 
Shinnecock were no exception to this general rule. A rather pathetic 
bit of corroborative evidence appears in the Southampton records^ where 
we find that: — 

At a general court held March 6, 1654, it was ordered that noe Indian shall 
digg for ground nuts on the plain nor in any other ground, upon penalty of sitting in 
ye stocks for ye first fault, and for the second to be whipped. 

Cookery. To describe the cookery of a people after several hundred 
years have elapsed is no easy task, and cannot, of course, be done in 
detail. Yet, we are not altogether without clues, for our shell-heaps 
yielded many potsherds, and a few fragments of steatite vessels, some 
still so coated with deposits of soot or similar material that we can safely 
say that Uquid foods were boiled in earthen kettles with pointed bot- 
toms, or in oval or rectangular kettles of soapstonc provided with handles 
at the ends, both set directly over the fire. But how could a vessel with 
pointed bottom be made to stand while the contents was cooking? Such 
a question naturally suggests itself, but is answered for us by John White 
of the Roanoke Colony of Virginia, 1585-1588, who made a drawing of a 
kettle of this type in use, supported by the sticks of firewood, and cap- 
tioned it **The seething of their meate in Potts of earth."- Other tribes 
who have used pointed-bottom ** potts'' in recent years frequently sup- 
port them with three or four stones, between which the point is set.' 

Now, the question arises as to just what sorts of food were cooked in 
these vessels. The boiling of meat in the form of soups or stews is sug- 
gested by the numerous bones of deer and other animals, which, although 
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split for the marrow fat, considered by most surviving Indians as a great 
dainty, show no trace of burning or contact with fire at the ends, and so 
were probably boiled. That some meat at least was roasted or broiled 
is suggested by the fact that some bones do show such burning. The veiy 
fact that the burning is mainly confined to the ends indicates that the 
middle portions were covered with meat at the time of exposure to fiie. 
Tradition among the surviving mixed-blood Shinnecock tells us also that 
the old people made hominy and ^'suppawn'' or mush from com, both of 
which required boiling. Also, that they boiled corn with ashes to re- 
move the hull, washed it free of lye, pounded it in a wooden mortar with 
a long stone pestle, mixed the resulting meal with berries or beans, accord- 
ing to the season, and finally boiled it in the form of dmnplings. Such 
boiling, in ancient times, meant, of course, the use of the clay or stone pot 

An inspection of the thousands of oyster and clam shells lying about 
the village site revealed the fact that few, if any, showed any traces of 
forcible opening, yet seldom were the two valves found together. Com- 
paratively few of them showed traces of fire, so we cannot conclude that 
they were usually opened by lajdng them on glowing coals. From thcae 
facts, it appears that most of them must have been st-eamed open, which 
could best l)e done in the oven pits of which we found so many examples. 
From the phenomena w^e observ'ed in our digging, plus our knowledge of 
the use of such primitive fireless cookers by other tribes, the method of 
procedure must have been somewhat as follows: A bowl-shaped hole 
was dug four or five feet in diamet<»r and two or three feet deep, in which 
a layer of stones was placed. On those, a good fire was kindled which 
was kept burning until the stones and the hole itself were piping hot. 
Then a layer of seaweed w^as laid in, upon which the shellfish were placed, 
together with meat or fish, or whatever else the Indians wished to cook. 
These were covered with more seaweed and earth drawn over the hole to 
keep in the steam. When the pit was opened some hours later, the shells 
were all open and the contents ready to eat. Some such arrangement as 
this was probably the progenitor of the New P^ngland clambake, bor- 
rowed from the Indians bv the colonists. 

* 

We found no utensils especially intended for serving food unless the 
bowls made from the shells of the land tortoise, of which we unearthed a 
number of fragments, were so employed. The largest piece (Fig. 10) 
shows that the rim of the carapace had all been cut away and the rib-like 
bony structures inside scraped out to tit it for use iis a bowl. In common 
with the Mohegan, the Lenap6, and other Eastern Algonkian tribes, the 
Shinn(»cock must liave used bowls and spoons of wood; in fact we found 
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a few of the latter, resembling the butter ladles of the whites, among the 
survix-ing Shinnecock mixed-bloods (Fig. 19c) and early accounts^ tell of 
bowls and water vessels made of gourds, some as big as a Dutch bushel, 
used by neighboring tribes. 

Manufactures. An inspection of our collection shows that the ancient 
Shinnecock employed, as materials for their manufactures, flinty stones, 
tough stones, soft stones, deer antler, the bones of various animals, shells, 
clay for pottery making, vegetal fiber for making textiles and cordage, a 
little copper, and, of course, wood, although we found no actual wooden 
articles. Arrow points, however, imply arrows of wood. Arrows re- 
quired bows of wood and the presence of these suggest that other wooden 
articles must have been used. Such reasoning is not needed, however, for 
our inquiries concerning woodwork among the modem Shinnecock mixed- 
bloods brought a number of facts to light, which are doubtless, in part at 
at least, applicable to the ancient people. 

U^e cf Wood. Wooden mortars of two sizes were in general use : one 
large, about two feet high, used, with a woo<len or a long stone* iK\stle, 
for preparing com; the other, small, less than a foot high, in which a 
stone pestle was employed to crush herbs. I failed to obtain any sp(u'i- 
mens of the first type, but succeeded in buying for the* Museum the* old 
herb mortar with its original stone pestle (Fig. 19ah), both han(le<l <l()wn 
for generations in the family of John Thompson. Such mortars w(Me 
made of sections of the trunk of the pepperidge tree, also called tupc^lo or 
sour-gum, the wood of which is noted for its toughness and freedom from 
splitting. The hollows in the moi*tai"s wen* uuido hy laying on live coals 
and scraping out the charred portion, renewing the* <'oals until tiic* re- 
quin»d depth was reached. 

Baskets were made of white oak or maple splints in two principal 
forms, the one tall and cylindrical (Fig. 20a), the other tint and either 
circular (Fig. 20b) or rectangular in outline, with low sides. Thf» winnow- 
ing basket for preparing corn wa,s of the low-sided typ(\ I'ancy baskets 
(Fig. 20d), into whose composition swec^tgrass sometimes entcMiMl, were 
formerlv made, but this art has l)ecome extinct, the only hask<'t now 
woven being a cylindrical type with a handle (Fig. 2()c) identical with a 
style commonly made by the* whites. The splints wen* sometimes dyed 
yellow, it is said, by a decoction of the inner bark of a spe<'ies of oak. A 
pack basket, carried on thc^ back by means of a hand across th(» fore- 
head was still in common use sixty or seventy years ago for transporting 
burdens of all kinds. Eel traps of (cylindrical form, with a fumu^l point- 
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ing inward at one end through which the fish could enter but not escai>o, 
were also made from the white oak splints, a widely distributed type. 

Serviceable brushes for cleaning pots were made by splitting the end 
of a white oak stick into small splints as seen in Fig. 19d and large broom:? 
were sometimes made in the same style. Broad flat wooden ladles 

(Fig. 19c) were common in old times, many of them 
f resembling the butter ladles of the whites. 

Canoes, it is said, were made of great white wood 
or oak logs, hollowed out with the aid of fiire, like the 
wooden mortars. As for paddles, a certain Charles 
Conklin, while fishing for eels in the creek at Canoe 
Place, in February, 1880, foimd the larger part of an 
ancient oak paddle embedded in the mud. This imple- 
ment (Fig. 21) measures 34K inches long, with a blade 
which must have originally been at least 8 inches wide. 
It found its way to the collection of William Wallace 
Tooker at Sag Harbor, and finally to the Brooklyn 
Museum.* 

Stonework. The chipped implements of stone 
found on the site, probably variously used as arrow- 
heads, spear points, knife blades, and drills, were 
usually made of white quartz, which exists in abun- 
dance in the form of pebbles on the nearby beaches, 
together with less frequent pebbles of jasper and chert 
Fig. 21. Ancient of diflferent colors which were sometimes employed. 
Wooden Canoe ArgiUitc was the only exotic material used for chipped 
Paddle. Tooker implements and this was probably brought in from 

what is now New Jersey by intertribal trade, already 
fashioned into nnplements. The triangular form of 
arrow point, usually of quartz, as before stat<>d, (Fig. 22a, c), was 
the predominating type; the stemmed forms were generally, but not 
always, of other materials (Fig. 22d, e, f). The use of arrow point*! in 
hunting has been discussed; that they were also employed in war cannot 
be doubted. As may be seen from the typical specimens illustrated (Fig. 
22) the arrow points of the Shinnecock are rather irregular in form and 
crude in finish. 

Experiment has shown that the average stone knife was most 
efficient, not for whittling, but in cutting bone or wood when used as a 




^Thanks are due to Mr. Foeter H. Saville for photofntiphB and information concerning this paddl* 
and other objectfl in the Tooker Collection. The paddle and the fish hook have been pubuBbed before. 
See Tooker, op. cil. 
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saw, a process illustrated by many specimens of bone ami antler (Fig. 
23d) fount) on this site which have been sawed around with a stone knife 
*nd then broken off. Another use of the stone knife was for grooving 
l>ones lengthwise until they were divided into long strips suitable for the 
*i»anufart ure of needles or awls. This process is also illustrated by several 
specimens, and experiment has shown its practicabihty. I'ndoubtedly, 
stone knives were also employed in skinning animals and in cutting meat. 
Few drills were found in our excavations, although objects of stone 
^ad bone and fragments of pottery showing drilling wei-e not uncommon. 
I^bably the tip of an arrow-head answered all ordinary purposes, espe- 
tiiaily as, in almost every case, the drilling was done from both sides of the 
object to be perforated, making a long drill unnecessary. 

Chipped scrapers of different kinds were nearly as numerous as 
SiTow points, the sharply bevelled type (Fig. 22h, i) predominating; quartz 
Sras the favorite material, or at least the most used, although a few were 
made of chert and jasper, and one of argillit<>. Several had been made of 
liroken points re-chipped to give the necessary bevelled edge. Besides 
their use, noted among other peoples, for cleaning the flesh side of skins 
from any bits of fat or meat remaining after the preliminary .scraping 
with larger implemente, these scrapers were probably employed for 
scraping down arrow-shafts in much the same manner as the modern car- 
penter uses a bit of glass, and for shaping and sharpening Ixtne awls, 
which sometimes show distinct traces of this process in the form of slight 
longitudinal grooves which may be reproduced by ex|M!rinicnt. 

Large flakes, three or four inches in diameter, usually showing on 
one side the outx?r surface of the Ixmltler from which they had been struck, 
were sometimes chipped so as to produce a disk-shaijcd implement with a 
rather blunt edge about the periphery, such as is used by several tribes 
today in softening skins. 

The preliminary flaking in the making of chipped implements seems 
to have been with hammerstones of which we found two types here: one, 
the natural pebble bruised about the edge by use (Fig. 17c) ; the other a 
more or less circular form with a pit in the middle of each flat side for the 
reception of the thumb and finger (Fig. 17d), the former variety being the 
most abundant. Such hammerstones were applied directly to the 
material in removing large flakes, but punch-like cylinders of antler 
{Fig. 23c) were probably sometimes interposed between the hammerstonc 
and the edge of the blade to be flaked, and the points were finished by 
removing fine scales from their edges by pressure with a piece of bone or 
antler. The lai^ number of unfinished implements, pieces rejected for 
defects, and flakes, testify to the extent of the industry. 
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The crudest chipped unplements found were the so-called choppers, 
merely beach pebbles of quartz brought to a rough edge at one end by the 
removal of a few flakes which fitted them for U3e as a sort of ax for which 
no handle was necessary. Sometimes such choppers show the wear of 
considerable service, but it seems probable that most of them were shaped 
with a few strokes to serve the need of a moment and were then dis- 
carded. 

Hammerstones were doubtless used for many purposes, but their 
eflfects may be best seen today on the unfinished celts that were being 
slowly shaped by tedious battering and pecking (Fig. 17b). Broken 
finished specimens showing careful polishing were unearthed, but no 
complete examples appeared of this grooveless type of ax, which we know, 
from complete examples found elsewhere, was mortised into a club-like 
wooden handle. No examples of the grooved ax, whole or broken, came to 
light during the digging on the site, but it was probably used by the 
Shinnecock, unless they differed from most Long Island tribes in this 
respect, while resembling them in many others. Stone axes of either 
type were useful in breaking firewood at home and the celt type especially 
for spUtting the skulls of enemies while on the warpath, but were not 
capable of chopping, as we know the term. For felling trees and cutting 
them into lengths, it was necessary to apply fire, then to use the stone 
ax to cut away the charcoal and batter loose the fibers so that the fire 
might take fresh hold, and repeat the process until the work was done. 
The marks of a stone ax may be seen on the ends of the large bone (Fig. 
5) , a relic of a whale cut up by the ancient Shinnecock, mentioned before 
as found in one of the wigwam sites we explored. 

Although we failed to find a good example in our digging, there is no 
doubt that the ancient Shinnecock used the long cylindrical stone pestle, 
for a number were found still in use among their mixed-blood descendants 
who all agreed that the implement formed part of their ancient equip- 
ment. Such pestles were undoubtedly made by the same battering and 
pecking process used in the manufacture of stone axes. The long pestles, 
as before noted, served to grind corn in deep mortars of pepperidge wood; 
but that these wore not the only pattern used is shown by several shallow 
mortars of stone found in our excavations. Fig. 26 is a good example, 
consisting of a stone slab with a cup-shaped hollow on one or both sides. 
Still another type was a flat slab showing traces of rubbing. Instead of a 
pestle a water-worn beach pebble was used as a muller with the shallow 
mortars which may have been employed occasionally to grind corn, but 
probably served mainly for grinding tempering materials and clay 
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for pottery making, and for crushing dried meat, dried fish, and dried 
berries. 

We have no reason to suppose that the oval steatite vessels provided 
with lugs at the ends, of which we found several fragments (Fig. 25), 
were made by the Shinnecock. These were probably imported ready 
made from what is now Connecticut, the nearest point where aboriginal 
soapstone quarries have been found. 

A few small fragments of steatite pipes were found which, when 
perfect, probably resembled the specimen found nearby by Tooker (Fig. 
27), a form which required a separate wooden stem. We have no direct 
data on how they were made, but the soft stone must have been easily 
cut and drilled with the usual flint knives and perforators. 

The circular pendants made from claystone concretions (Fig. 22g, 
Fig. 8), one perforated near the edge, the other in the center, could be 
easily reproduced with similar implements, and the crude design 
scratched in with a flint point. The scratchings on the specimen shown 
in Fig. 28 must have been similarly made; it seems to be a fragment of a 
similar pendant, but of elongated form. 

Bone and Antler. Implements made of bone and deer antler were 
quite numerous, especially the awls, of which we found several types. 
The best were made from strips cut from the metapodial bone of the 
deer, carefully rounded and polished (Fig. 24bc). Others were made 
from the ulna or other large bones of the deer, with the joint left to serve 
as a handle (Fig. 24ae), but the majority were merely sharpened splinters 
of bones that had been spUt open for the marrow (Fig. 24d) . The bones of 
birds or small mammals were more rarely employed in making awls, being 
too fragile to stand hard service. Most awls were probably used in 
sewing to make the holes in the skin or other material through which the 
stiff sinew or fiber thread was thrust. Some were doubtless used in 
basket making, for sewing sheets of bark together to make trays and 
buckets, and some perhaps as forks for lifting hot meat from the pot. 

Next to the bone awls in point of number were the conical arrow 
points made from the tips of deer antlers cut off, sharpened, and drilled 
at the base for the reception of the shaft (Fig. 23a). Sometimes a little 
projection was left at one side of the hole to serve as a barb (Fig. 23b). 
That arrow points were also occasionally made of bone is shown by the 
finding of various fragments, one of which, with a restoration based on 
the style used by neighboring tribes, may be seen in Fig. 29. 

A number of fragmentary bone needles also appeared here (Fig. 
23e), made, as in the example illustrated, of bird bone ; or more often of a 
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slightly curved strip from a deer's rib; thin and flat, with the eye near 
the middle, and entirely too broad to use in ordinary sewing. Almost 
identical needles are still employed among the Central Algonkin tribes, 
however, for stringing rushes together to make the large mats with which 
they cover their dome-shaped winter wigwams, so it seems probable that 
our Shinnecock needles found some similar use. We have historical 
evidence, to be recounted later, that they used rush mats. 

Among the rarer objects were cylinders of antler (Fig. 23c) whose 
battered ends suggest their use as flint-flaking implements in the manner 
previously described, a broken harpoon point of deer antler with a perforar 
tion and one lateral barb, and a slender barb of bone (Fig. 18c) which may 
have formed part of a fish spear or may perhaps have been lashed to a 
wooden shank to form a primitive fishhook, such as is still used among 
the Montagnais and other tribes. The harpoon cannot be illustrated 
here, because an important part of it has been lost since finding, but we 
can state that it had one large lateral barb and was perforated. The use 
of bowls made of the carapace of the land tortoise, of which numerous 
fragments (Fig. 10) were found, has been mentioned. That beaver teeth 
were used for some purpose is assumed from the finding of worked frag- 
ments (Fig. 29a). It is known that some tribes had wood-carving tools 
made of beaver teeth, so perhaps the Shinnecock used them in this way. 

The bone implements, complete, broken, and unfinished were 
studied with some care, and after several attempts had been made to 
reproduce them in fresh bone with primitive tools, we finally succeeded, 
and were able to analyze the processes employed. These were sawing, 
grooving, scraping, grinding, drilling, and polishing. Sawing was accom- 
plished with the edge of a flint knife, a large arrow point, or even with the 
edge of a large flint flake and was used when it became necessary to cut a 
piece of bone or antler in two transversely. The edge of the implement 
was worked to and fro with a saw-like motion against the material until 
a deep groove was formed. This was continued until it encircled the 
bone or antler (Fig. 23d) which could then be easily broken in two. 
Grooving, for the purpose of cutting bone lengthwise, was accomplished 
with the point of any flint implement or flake. If a strip of bone were 
needed for the manufacture of an awl, the first step was carefully to mark 
two parallel longitudinal lines on the surface of the bone selected. These 
were scratched deeper and deeper with the point of the implement until 
they became grooves, and finally, until the grooves broke through into 
the marrow cavity. These slits were connected by a transverse sawing 
at the ends, whereuj)on a strip of bone fell out ready for further elabora- 
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tion. The next step was to scrape off the sharp edges and work out a 
rough point with a bevelled edge scraper, or even a flint chip, used much 
as a modern carpenter scrapes wood with a piece of glass; then a gritty 
stone was employed to grind it into final shape. The marks of this grind- 
ing may be seen on the awl (Fig. 24b). The final poUsh was then put on 
by rubbing with the smooth surface of a beach pebble. The eyes of the 
broad bone needles can easily be reproduced with the point of an arrow- 
head rotated after the manner of a drill, first on one side of the needle 
until partly bored through, then on the other. Since the cavities in the 
bases of antler arrow points for the reception of the shaft were deeper 
they had to be bored with a narrow flint drill which worked best, as 
experiment shows, attached to a short wooden handle. 

Pottery. One nearly complete pottery vessel was secured (Fig. 12) 
and enough parts of another to restore its form, together with many frag- 
ments, all of which served to show that the typical ancient Shinnecock 
pot was somewhat egg-shaped, with pointed base and slightly expanded 
mouth, of the archaic Algonkin type found all along the Atlantic Coast 
from Virginia to Maine.^ This type was, however, modified about the 
mouth of the Hudson and in New England by Iroquian influence which 
seems to have first made itself felt shortly before the coming of the whites. 
In capacity, these vessels seem to have varied from about six quiui» to 
perhaps four or five gallons. That they were used directly on the fire 
may be seen by the smoked and blackened condition of some of the bot- 
toms. Sometimes, when cracked, they were repaired by boring a series 
of holes in pairs on opposite sides of the split and then lacing it together, 
probably with thongs. Such repaired vessels could not very well have 
been used in cooking, but they must have made good water jars when 
properly pitched to prevent leakage. 

In one pit, we were lucky enough to find the greater part of a potter's 
outfit, which shed considerable light on the Shinnecock method of making 
earthenware. The first stage was illustrated by a lump of raw clay and 
some clay thoroughly mixed with the crushed shells here often used as 
tcni leering material; the second, by pieces of clay coils and part of a 
small unfinished vessel (Fig. 6), all preserved by accidental burning, 
which showed that the clay had been worked out into long rolls with 
which the vessel was then built up, coil on coil, the coils being smoothed 
and blended as the work proceeded. The pit even yielded some took 
with which the blending was done, in the shape of two beach pebbles 



>Holme«, op. cit., 150-158, 175-179. 




Fig. 31 a-h (20-7986, 7935, 7810, 7986, 7598, 7986, 7987, 7847). Potaherds 
lowing Decoration. 
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showing wear and still daubed with clay (Fig. 4a). In other parts of the 
site were found clay-covered shells of the "hen clam," the worn edges of 
which showed long use for such purposes (Fig. 4b). 

Some years after these excavations were made, the author had occa- 
sion to visit the Indians of South Carolina, where the making of pottery 
by aboriginal methods was found to be a still Uving industry. I was 
interested then to observe that the Catawba used the coil method, 
blending the coik with smooth pebbles kept constantly wet, and with 
fresh-water clam shells which showed wear in exactly the same place as 
the "hen-clam" pottery scrapers we had found on Shinnecock Hills. 
After completing the vessels the Catawba dried them a few days in the 
shade and then arranged them around a brisk fire, mouth to the blaze. 
After a while, they assumed a darker color, and when this had become 
uniform, a sign the vessels were hot enough, the blazing brands were 
raked out of the fire, the vessels inverted over the coals and hot ashes 
which were pushed up around them, and the whole covered thickly with 
pieces of dry bark pulled from old pine stumps. When the bark had 
burned away the red-hot vessels were pulled out and allowed to cool 
aroimd the smouldering embers.^ Probably the ancient Shinnecock dried 
and fired their pottery in a somewhat similar manner. 

The decoration of Shinnecock ware was eflfected while the clay was 
still fairly soft. The crude patterns were produced by several methods, 
one of them the ordinary one of incising with a sharp point, possibly 
that of a bone awl (Fig. 3 If, Fig. 30). Another method was to wrap a 
twig in fiber twine and impress this upon the plastic clay (Fig. 31a, d, h), 
while a third, which seems characteristic of the eastern end of Long 
Island, was to drag a section of the edge of a scallop shell along in such a 
manner as to produce from two to six parallel grooves, and sometimes, 
instead of dragging it, to make successive imprints of the edge of the shell. 
This method may be seen on the complete vessel (Fig. 12) and on several 
of the fragments (Fig. 316, c, e). A punctate form of decoration was also 
produced by imprinting the round end of a stick (Fig. 31a, g, h). A 
finish for the body of the vessel was often applied with a paddle wrapped 
in fiber cord, while the inner surface was sometimes marked by scraping 
with the edge of a stone serrated by chipping, as was one side of the 
smoothing stone shown in Fig. 4a. 

Quite a number of fragmentary pottery pipes were found, some of 
them nicely decorated, as may be seen in Fig. 32. These differed from 



^Harrington, M. R., "Catawba Potters and their Work" (American Anthropologic, N. S.. vol. 10, 
pp. 399-418, 1908). 
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the stone pipes found in this region by Tooker (Fig. 27) and others in 
that they were provided with a short stem, sometimes round, sometimea 
flat in section, made in one piece with the bowl, and did not require a 
separate wooden stem. How they must have appeared when complete is 
shown by the perfect specimen (Fig. 34) found at Canoe Place, and now 
in the Museum of the American Indian, Heye Foundation, as the gift of 
the Long Island Historical Society. 

Weaving. That the Shinnecock, in common with most of the East- 
ern Algonkian tribes made numerous rush mats and wove a variety of 
sacks and bags, burden straps, and perhaps even garters, belts, and ga> 
ments out of fiber cannot be doubted; but the only specimens we found 
to prove it were a few fragments of native cloth preserved by charring 
(Fig. 3). Noticeable features were the coarseness of the fiber composing 
the cord of which the fabric was woven, and the fact that the weft 
threads were run in pairs with a twist together between every strand of 
the warp, a simple form of the twined weave so characteristic of aborig- 
inal textiles in most parts of North America where any weaving was 
done at all. 

We can prove, as before stated, the use of mats among the Shinne- 
cock and neighboring Indians by several historical references ; for instance, 
in the agreement between Lion Gardiner and the Indians^ in which he 
grants them "liberty to cut in the summer time flags, bull-rushes and 
such things as they make their mats of" on a certain tract "provided 
they do no hurt to the horses" pastured there. 

Art and Ornament. The decorative art of the Shinnecock, as shown 
in wood carving, in the painting of designs on various objects, and in 
whatever form of embroidery they may have used (probably with dyed 
deer hair) has been lost beyond recovery. All that remains for us to 
study are their pottery decorations on vessels and pipes, and a few mark- 
ings on stone and wood. The story is soon told, for the former are of the 
simplest. Most abundant are combinations of straight lines forming 
bands parallel to the rim of the vessel, combined with angles or chevions 
which may point horizontally (Fig. 31a, d), or vertically (Fig. 31c). 
Sometimes lines singly or in parallel groups may run vertically, instead of 
horizontally, or may be placed diagonally, as may be seen in the whole 
vessel (Fig. 12), and in the potsherd (Fig. 31e), and cross-hatch patterns 
sometimes appear (Fig. 3 If). 

These designs, as before noted, were usually produced by the 
imprints of cord-wrapped twigs (Fig. 31a, d, h); by groups of parallel 

*Southmmpton Records, op. eiL, 170. 
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Jinesdrawnwithpiecesof the edges of scallopor muBsel shells (Fig. 31c, e, 
Fig. 12) ; by imprints of the edges of such shells (Fig. 33b, Fig. 12) ; and 
by marks and notches made with the point of a sharp instrument such 
as a bone awl (Fig. 31f). The lines and angles are often interspersed 
with circular imprints of the end of some blunt cylindrical instrument 
(Fig. 31 a, g, h). 

The decoration of most of the pottery was exceedingly crude, with 
DO attempt at color work, no curved lines, and with a very few exceptions, 
no attemi»t was made at elaborate patterns even in straight lines and 
angles. There was one exceptional sherd, however, that showed a taste- 
ful, well-executed, and fairly complex pattern (Fig. 30), consisting of a 
band of closely set chevrons forming a herring-bone design surmounting a 
band of lai^ triangles filled with parallel horizontal lines and pointing 




Fig. 33 oh (20-8036, 777B). Bliic:k and Hp<1 Paint Sloiiee, Graphit* and 
UtDODite, respectively. 

upward, the spaces between them being left plain. This, however, is so 
divergent from I^ong Island pottery in general, and resembles so closely 
the Lenap^ ware found near Trenton, New Jersey,' that the chances are 
that it was obtained in trade from that region and was not of Shinnecock 
manufacture at all. The sherd shown in Fig. 3If may also belong in the 
eame category. 

The designs jittt described are all of a purely geometric character; 
we did find, however, a few attempts at realistic ornament. One of these 
is the crude drawing of a bird scratched on a stray potsherd (Fig, 32e), 
an hourglass-ehajTed figure whosp head is represented by a shght projec- 
tion and the wings by drooping lines. It is particularlj' interesting on 
account of its practical identity with drawings still made by the Central 
Algonkin tribes and their neighbors to represent a Thuuderbird, a race of 
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mythic beings who were thought to be the patrons of warriors, the bring- 
era of rain for the crops, and the guardians of mankind against water 
monsters. 

Perhaps also connec?ted with tribal tradition are the rough sketch of 
the head of some animal, possibly a lynx, engraved on one side of a 
pebble {Fig. 7) ; while a slight stretch of the imagination might interptct 
the markings on one side of the circular gorget seen in Fig. 8a as the 
profile of a turkey, while those on the reverse side may represent a human 
eye (Fig. 8b). 

We found little to indicate personal decoration, except the cireular 
gorgets or pendants {Fig. 22g, Fig. 8), a coarse shell bead, since lost, and 
the copper bead (Fig. 11) which may be made of native metal. The 




Fig. 34. Earlhen Pipe, Canoe Placo. Courtcsj' of l'n' Museum of the 
ladian, Heye Foundation. 

paint, red and black, ground from deeply scored bits of limonite (Fig. 
33b) and graphite (Fig. 33al was probably, for the most part, applied to 
the faces of the Shinnecock. 

Trade. As previously not«d, the presence of implements mode of 
purple argillite in the refuse deixjsita indicat^-s trade with the tribes of 
New Jersey, as does the appearance of a few sherds of typical Trentwi 
Lenap^ pottery; fragments of steatite cooking ves.sels and pipes show 
commerce with Connecticut tribes {the nearest fjuarries were there), 
while a number of objects, all found in f ho upper layers of the deposits, 
bear witness to the Iatt#r day trade with the whites. E,xamples of these 
are shown in Fig. 15 and consist of a gun flint (a), the handle of a brass 
kettle (b), and part of a trade pipe of clay (c). 

If the copper bead, which, as may be seen from the drawing (Fig. 
11) has been niadc by rolling a flat bit of the metal into cylindrical form, 
should prove on analj*8is to have been made from a native nuQi;et, inter- 
tribal trade from so distant a region as Lake Superior would be estab- 
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lished. If not, we have merely another specimen showing trade with 
Europeans. 

Fate Cff the Shinnecock. The Shinnecock truly sold ''their birthright 
for a mess of pottage" in 1640 when they placed their marks as signatures 
on the first deed to the Plnglish settlers. From that time onward, the 
toiwn records of Southampton^ are our best source for learning what befell 
them. We find many early town ordinances that must have proved 
irritating in the extreme, for example, the one before quoted, forbid- 
ding the Indians to dig for ground nuts. We observe also that they were 
at first not permitted in the town at all, that no one was allowed to sell 
them food; and perhaps most onerous of all, that they were ordered to 
kill their doge. No wonder they were sometimes rebellious, and once 
attacked Southampton and burned several houses, for which damage they 
were later compelled to pay. 

On the other hand, we find that it was lawful to sell foo<l to the 
sachem for his own use, but to no one else, and in another place it was 
made lawful to sell an Indian flour, provided it was of the coarsest quality. 
In 1649 it was permitted to the Indian women to come to town on shop- 
ping tours, and then the same privilege was extended to the '^ ancient 
men" to do the same, but these must first obtain 'Hickets." Still more 
considerate was an ordinance forbidding the whites to turn out their 
"Hoggs or piggs" on the Indians' land, that their com be not damaged, 
and another in 1653 providing that "if the Indians will suitably fence one 
half between them and us that then ye towne will fence the other half.'' 
By 1675 the relations of the two races had so improved that many Indians 
were employed by the whites to go to sea for them in pursuit of whales. 

Of the Shinnecock's relations with other Indians we learn of their 
distress on accoimt of a threatened attack by "Naragansets" in 1653, 
and of their submission to Wyandancc of Montauk, whom they acknowl- 
edged as "Sachem of Pawmanack or Long Island." He however was 
brother of their own chief, Nowedonah. 

Little record was made of the Shinnecock after they cciiscd to be, 
from the settler's point of view, a menace to the colony, and took their 
place in its whaling and other industries. We learn from other sources^ 
that many of them went to Brotherton, in Oneida County, Now York, 
about 1789, where they joined the remnants of various Now I^ngland 
tribes, and in 1833 moved with them to Wisconsin, where their mixed 
descendants may still be found. 

i8outIuuni>toii RMOcds, op. eiL 

<" Hftndbodc <rf AnMrioan Indiana" (BulUHn 50, Buraxn of American Btknclon* Washington, 1907. 
1910), part 1, 106; pwt 3, 660. 




Fig. 38. Porlrail of John II. Tliompsoo. 
Fip. 3B. Portrait ot Mary Anti Ciiffee. 
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Some of those left behind intermarried with negroes, a phenomenon 
seen among several remnants of Atlantic Coast tribes and among some 
Muskhogean peoples, but exceedingly rare elsewhere, fortunately for the 
future of the Indian race. Certain it is that the African mixture has lost 
for the Long Island survivors the respect and support of the Iroquois 
tribes who now will not recognize them in any way, and will not even 
admit that there is any Indian blood left on Long Island. 

niere has been a heavy infusion of white blood too, but affairs had 
prog ro oD c d so far that when I paid my first visit to the Shinnecock *' Res- 
ervation," in 1902, the place appeared to be a negro, or rather, mulatto 
settlement, pure and simple. But more careful search revealed a number 
of individuals showing Indian characteristics. To quote my notes, 
written at the time: — 

Some are black and woolly headed, having at the same time facial 
characteristics distinctly Indian. Others have the straight hair and light 
color of the Indian, but the flat nose, large dull eyes, and thick lips of the 
negro. A few of the men are typically Indian. Of these, Wickam Cufifee 
(Fig. 35) is the best example. He is Indian in color and feature, and 
claims to be fuU blooded, but the slight curl in his hair seems to point to 
sonde admixture. He speaks with a Yankee accent, and gladly tells all he 
knows of the old times. Andrew Cuffee, the blind ex-whaler, also pre- 
sents many Indian characteristics, while Charles Bunn, Fig. 36, (with a 
slight tinge of negro) and John Thompson (Fig. 38) (part white) are good 
types. Very few of the young men on the reserve show Indian character- 
istics. A number of the women are pure or nearly pure-blooded 
Indian Among them are Mary Brewer, Mary Ann Cuffee (Fig. 39) and 
Mis. Waters (Fig. 37). The preponderance of women over men is 
accounted for by the drowning of most of the Indian men when the ship 
Cireas9ian, stranded o£F E^asthampton, was destroyed, on December 31, 
1876, by a sudden storm. Then it was that the corpses of the Shinnecock 
salveiB, each incased in a mass of frozen sand, were found scattered along 
the bleak ocean beach from Amagansett to Montauk. Thus perished the 
flower of the tribe — the expert whalers who had sailed on many successful 
voyages out of Sag Harbor or New Bedford — the men whom their white 
neighbors still speak of as being ^^noble-looking, strong, and tall." 

Many of the survivors, especially the younger ones, have left the 
reservation, and are now scattered abroad. The only Indian children 
seen during my entire stay were visitors from Shinnecock families settled 
elsewhere.^ 



^Harrington, M. R., "Shinnecock Notes" (Journal of American Folk-Lore, vol. 16, 1903), 37-30. 
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That such survivors still exist and still show strong Indian character- 
istics without visible African admixture is proved by a photograph re- 
cently taken at E^asthampton which was published in the New Fori; 
Evening Post, March 18, 1922. Verj'- likely the destruction of the "flower 
of the tribe " in 1876 left the negroid mixed-bloods in the majority in the 
settlement, which was so distasteful to the remaining Indian families that 
all who were financially able moved away. 



Cultural and Linguistic Position 

Our investigations, so far as they went, show that the Shinneeoek 
were, in a general way, similar in material eultm^ to the other tribes of 
Long Island and the coast of the adjoining mainland. However, they 
differed in some particulars from the tribes at the western tip of Long 
Island and elsewhere in the immediate vicinity of New York City, for 
which region we possess considerable data. 

For instance, the Shinneeoek seem to have used the dome-shaped, 
thatched wigwam in preference to all other types, a variety not men- 
tioned by early travelers about New Amsterdam; also, their pottery, 
although similar in form to the archaic ware of western Long Island, 
differs from it in the more abundant use of pounded shells for tempering 
the clay, and in certain decorations. Moreover, the Shinneeoek made 
little use of the grooved ax, so popular among the Rockaway and 
Canarsie, and used many more crude, broad, triangular, st^mless, white 
quartz arrow points than points of other shapes and materials; while in 
western Long Island the triangular .form is in the minority. A similar 
state of affairs, exists in the shell-heaps of eastern Connecticut^ the 
significance of which will be seen later. Another feature in which the 
Shinneeoek differed from the tribes about New York City was in the 
use of the circular stone pendant, seldom seen in the latter district. 

When the writer visited Shinneeoek in 1902 he found the language 
dead, and was able to collect only the few words given below, although 
it was afterward learned that there were persons, living away from the 
settlement, who might have furnished at least a much larger vocabulary. 
The list is given for what it is worth, with a few suggestive comparisons, 
merely with the comment that the first two words were found also among 
the Poosepatuck mixed-bloods on Long Island.^ 

It will be noticed that there are many more correspondences between 
Shinneeoek and Natick and Narragansett than between Shinneeoek and 
Delaware, Abnaki or Sauk, and that Narragansett seems nearest of all 
on account of the remarkably close resemblance of some of the rarer 
words. It is also interesting to note that good cognates in Algonkian 



»In the collection of Mr. Norria L. Bull of Hartford, Connecticut, may be seen rude triangular 
quarts arrow points, antler fish hooks, forms and decorations of pottery, and derorations on earthern 
pipes, practically identical in detail with those found at Shinneeoek Hills. These were discovered 
in a flJieU-heap near the mouth of the Niantic River. Specimens from shell-heaps further west, near 
Milford, for example, do not show this close resemblance. 

*Tbe Natick and Narragansett words are from Trumbull, James Hammond, "Natick Dictionary" 
(Bulletin B6, Bureau of American Ethnology , Washington, 1003) ; the Delaware from Brinton, Daniel G. 
and Anthony, Albert S., " A LenAp6-Englisn Dictionary" {Pennttylvania Students Seriea, vol. 1, Historical 
Society of Pennsylvania, Philadelphia, 1888), plus one word, s&pan, collected by myself; the Abnaki is 
from Elijah Tahomont, an Abnaki of St. Francis, Quebec; the Malecite is from Dr. Frank G. Speck; 
while the Sauk is from the late Dr. William Jonee. 
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dialects were easily found for all the Shinnecock words collected except the 
greeting "hah'cami." 

The writer makes no claim to a knowledge of Algonkian languages 
and has probably overlooked important evidence, but it seems safe to 
state, on the basis of this brief vocabulary alone, that the Shinnecock 
language was more nearly related to the Southern New England group 
of Algonkian dialects than it was to the Lenap^ (Delaware) group or to 
the Abnaki group, and this same conclusion has been reached independ- 
ently by Speck^ and by Tooker.^ 

Archseologically, we have the evidence of the wide triangular white 
quartz arrow points, before mentioned, as a favorite form, the pottery, 
the decoration on the earthem pipes, and the antler fish hooks, con- 
necting the Shinnecock material culture with that of southern New 
England, particularily eastern C!onnecticut, but further investigation is 
needed in both regions before we can make full comparisons and be 
certain of Shinnecock relationship in this respect. Such comparisons 
would be particularly interesting in view of the fact that the Shinne- 
cock kept their ancient culture, if not their blood, pure to the last, 
unmodified by the Iroquois influence that had made itself so strongly 
felt about the mouth of the Hudson ahd even in many parts of New 
England shortly before the arrival of the whites. 

Judging from the conditions noted at Sebonac, we might conclude 
that wherever the Shinnecock came from, they had not been located in 
eastern Long Island more than a few hundred years before the coming of 
the whites; but we cannot state this as a fact, for other sites may be 
found showing longer occupation. This is another question to be settled 
by further explorations, which might also reveal the identity of their 
predecessors, whose existence was suggested by the finding of a few 
archaic, apparently non-Shinnecock specimens below our village layer. 



iDr. Frank O. Speck wrote me in a personal letter that he believes that the Shinnecock belong 
lingi2isticalL|r to the Southern New England group, and expresses the same idea in a manuscript. Native 
T*r%be9 and DiaUcU of Connecticut to be published by the Bureau of American Ethnology. 

*The similarity of the eastern Long Island and southern New England dialects is brought out in 
Tooker, William Wallace, John ElioV» First Indian Teacher and Interpreter, Cockenoe-de-Lono laland, 
New York. 1896). 
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Introduction. 

The purpose of this paper is to give a general \4ew of the archseology 
of the Missouri Valley in northern South Dakota and in North Dakota 
and of the drainage on either side of the valley which is locally known 
as the 'Missouri slope\ Within this area a field is presented for a large 
amount of valuable archseological work that should be accomplished in 
the near futiu-e. 

Up to the present the undertakings in this field have been very few. 
Most of them were in the nature of preliminary surveys and there has 
been no attempt at systematization. One of the first of these under- 
takings was begun about 1900 by Mr. J. V. Brower of the Minnesota 
Historical Society, assisted by Mr. E. R. Steinbrueck of Mandan, North 
Dakota. Some of the sites within the area were explored, but the work 
was principally confined to the collection of artifacts. 

Soon after this time, the North Dakota Historical Society was 
organized, and Mr. Steinbrueck was engaged in archaeological field- 
work in Ix^half of that body for several years. In the course of these 
years, many valuable specimens were collected, some maps wore made, a 
large number of sites were located, and a considerable mass of notes 
taken. No detailed exploration of any single site was made, however, 
and none of the notes taken have l)een published. 

For several yeai*s after Mr. Steinbrueck severed his connection with 
the North Dakota Historical Society, that organization carried on some 
further work. These undertakings included the mapping of some five 
of the old village sites, the maps b(Mng published in the soci(»ty's reports; 
and in conducting a party of the older Indians along the river, to learn 
what they could tell of the old villages. No report on this last work 
has been printed. In recent years, the State society has become the 
owner of several of the more notable village sites, but up to the present 
no systematic excavation and study has been done. 

In the summer of 1905 the Peabody Museum of Harvard University 
sent out an exp(Hlition which did a considerable amount of connected 
w^ork upon one of the old Mandan village sites, th(» Burgois or Double 
Ditch site. The results of this work were printed.^ 

In 1911, in company with Dr. II. J. Spinden, then of the American 
Museum of Natural History, th(^ writer spent a month along the Mis- 
souri, locating village sites and other points of archaeological interest. 
The information obtained on that occasion will l>c cinlxxlicd in the 
present paper, together with such ol)servations as have been made during 



>Will, George F. ami Spiuden. Herbert J.. "The Maiulaiis: A Study of TJieir Culture. ArcliticloKy, 
and Language" (Papem, Peahody MwfUTn of Americnn Archaulogy and Ethnology, vol. ^, no. 1, 
Cambridge, 1006). 
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various trips along the Missouri and through the country back from the 
river, on several visits to the Fort Berthold Reservation, and such facts 
as have been elicited in conversations on the subject with a niunber of 
individuals. 

In the fall of 1919, with Dr. Spinden, some ten da^ns were spent in a 
rather careful survey of the sites below Heart River. Several maps were 
made and small collections of pottery and other artifacts were taken from 
the various sites. New material obtained at this time is included in or 
appended to this paper. 

The drawings are all the work of Dr. H. J. Spinden, who also assisted 
in much of the work involved in the preparation of this paper. 

Dr. Melvin R. Gilmore of the North Dakota Historical Society and 
Mr. George E. Hyde of Omaha, Nebraska, have read the manuscript 
and assisted with advice and comment. Notes, embodying the comments 
of both of these men, will be found appended on many of the pages. 



Arch.£OLogical Features. 

The objects and sites of archaeological interest occurring in the upper 
Missouri area may be roughly divided into five classes: — 

1. Boulder effigies. 

2. Tipi rings. 

3. Mounds, distinct from those of the village sites. 

4. Miscellaneous: cairns of various sorts; commemorative marks; 
eagle-pits; sacred and traditional sites; various sacred natural objects; 
and burial sites. 

5. . Old village sites. 

Some of these classes are but poorly represented in this region, the village 
sites, in point of numbers, of relative importance and interest, standing 
far above anv of the others. 

Boulder Effigies. Boulder effigies have been gonerally described by 
Thomas, who gives a number of instances of their occurrence further south. 
Thev are attributed to the Dakota, or Sioux, and one would naturallv 
expect to find them of frequent occurrence in th(^ trans-Missouri 
country, the home of this people during the last century and a half. Up 
to the present, however, only two boulder effigi(»s have been not cm! in 
this region, west of the Missouri, both apparently depicting turtles.* 

One of these was found on a low hill on the south side of the Cave 
HilLs, in South Dakota, just south of the state lin(\^ 

The other effigy was found in Oliver County, North Dakota, l)y a 
party sent out by the State Historical Society. This effigy was carefully 
taken up and placed in the State Capitol grounds, at Bismarck, where it 
may now be seen. It is described in the society's rc^ports.^ 

Tipi Rings, Tipi rings occur with considerable frequency over 
all of this area, sometimes large numbers together, but often only ont* 
or two in a place. There are two forms of the ti|)i ring— that marked by a 
circular depression in the sod, and the other form made up of a circk* of 
small lx)ulders, which are supposed to have been used for holding down 
the edges of the tipi. The latter is the most common, as the rings formed 



'Since the effi^iee in Wisronsin and eastern Iowa are generally attributtHl to the i)e(>ples of the 
Winnebago group, in which were inrh](ie<l the Oto, Iowa. and. by sf)nie. the Man<h»n. all of which 
trit)e« are supposed to have miKrate<l westward throuRh the region in which nio>t of the houkler efligies 
occur, there would seem to be less reason for suppi'Ming that the-^e effigies were the work^ of the Dakota, 
who do not appear to have been effigy-builders in their old home on the upper Mis}<isjsi|)i)i. than for 
assuming these works to be the outcome of an attempt on the part of the peoples of the old Winnebago 
group to continue during their westward migration their old « ustom «>f effigy-l>uilding, the ute of boulders 
instead of earth in this work being the result of the less yettlitl life they le<i after they began their move- 
ment toward the Miasouri. — George K. Hyde. 

'Will, George F., "Some Observations made in Northwestern South Dakota" (Amiricon Anthro- 
pologiH, N. S., vol. 11, pp. 257-265, 1909), 202-20.*}. 

"See Reportt of the North Dakota Historical Society, vol. II, 685. 
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by cutting out the sod and banking it up against the sides of the tent are 
much sooner effaced. 

It is possible that a curious group of depressions, described in a 
previous paper,^ belongs to the tipi ring group. This site consists of some 
thirty or forty rings on a hill, the rings being from six to ten feet in 
diameter — ^rather small for tipi rings, but possibly representing an exca- 
vation for some purpose within the tipi.^ 

Mounds. The Upper Missouri valley is not rich in mounds aside 
from those which occur in connection with the village sites. Further to 
the north and east, the mounds are of more frequent occurrence. A 
number of mounds resembling very closely those across the border in 
Manitoba (attributed to the Assiniboin), occur along the Mouse River, 
in North Dakota.' Further south, the North Dakota Historical Society 
has located a number of similar mounds on the upper waters of James 
River, and mounds of a similar character have been reported on the 
Cheyenne River, near Valley City, North Dakota, and in the Coteau du 
Missouri near Streeter, North Dakota.^ 

Along the Missouri, however, the only mounds of this nature so far 
reported are on the banks of Apple Creek, near Bismarck, North Dakota. 
These have been described in a previous paper.^ Some of these mounds 
recall certain of the Wisconsin mounds in size and shape. 

One other mound form niip;ht he mentioned here, for, althougli it 
occurs, so far as known, only in connection with a village site, it appears 
to be independent of the actual village remains. The only example of 
this type so far investigated occurs in conjunction with an old village, 
considered as Mandan bv the Dakota, located on the south bank of 
Cannonball River and not far from its mouth. This mound, designated 



'Will, Ci. F , "Soiiie New Missouri River \'allev Siten in North Dakota," {American Antliropoli'gi^, 

N. s.. vol. 12. o8-m). lyio). WO. 

'The CheyiMine traditions state that the lodges their people ina<le when they lived east of th*. 
Missouri were very small. They desf-ribe several types of lodges vise<l at difTereut periods, most of which 
appear to be merely variants of a common form. In the earlier perio<.l. they !ive<l near a l.iJce iii a tall- 
grass country and made small lodges of poles coverecl with mats: in winter, they made large bundles 
of long grass and pilcul them uj> around the <Mlg<> of the lodge for warmth. Later, when we m.ay assume, 
they move<l into the short-grass |)lains of eastern North Dakota, they speak of making similar small 
lo<lges, (■overe<i with skins, an'l as they had no tall-grass to make into bundle.s and pile up around the 
walls of the lodge in winter, the natural thing for them to liave done would have been to excavate and 
pile u|) the sod around the ItKlire. They spe.-ik of living in 'dug-outs.' which they (Jo not describe in 
detail. I^ut the lerni would fit well a small lodge witii the Hoor excavated and the sod pile<l up against the 
wall outside to uive warmth. These lodges were all very sniall. such as could be transported by dogs. — 
George \.. Hyde. 

■'Thonias mention-^ similar mounds on Kcd River, irtnn Grand I''orks northward, and Professor 
Montironicry inf'>rnicd him that the >ame type of mound is found in Benson, Ramsey, and Walsh 
count le.-i. North Dakota, whieli would .•^eem to form a more or less defined line of these mounds from 
(Jrjinil Forks to the Mouse River. See Thomas, Gyrus, "Report on the Mound Explorations of the 
liureau of Ethnology" (Tu-il/tf' Atniunl Report, HurKju of Afiierican Efhriulogy, Washington, ISIM). 

^Will. (leoiire I'., ".\ii I'luisual Group of Mounds in Nortli Dakot^i" {Amtrricon Anthropoloiji-t, 
K. S., vol. 2;-!, pp. 17.",-17*». l',»L'l), 17."). 

•■'.\ New F(!ature in the Areh<'ologv of the Missouri X'alley" [AnKrirau Authropolcujist. N. S., vol. 

i:}. r,sr,-oss, iini). 
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as a sun mound by the Dakota^ was opened and partially excavated by 
the North Dakota Historical Society in the summer of 1915. No report 
on the operations has been printed, but it is known that several interest- 
ing finds were made. So far as can be gathered from the rather hazy 
answers to questions asked of several Mandan, such mounds were fre- 
quently built near Mandan villages and had some deep religious signifi- 
cance not yet definitely revealed. A similar low mound was pointed out 
near the old Fort Berthold village site.^ 

Miscellaneous Features. Of the miscellaneous features of arch»- 
ological interest there are many within this area. Cairns of rock 
occur frequently and are apparently of several classes. In the region 
west of the Missouri and extending to the Bad Lands, large rock cairns 
are frequently noticed on the tops of many of the highest hills or buttes. 
Several of these have been described in a previous paper.- They were 
probably built by the Dakota, some of whom say that they mark points 
whence good water can be seen. 

Another type of cairn, not so frequently seen, appears to be com- 
memorative in its nature. The only one of these definitely described 
occurs on the edge of the lower village site near Sanger, North Dakota. 
Mr. Sanger, the first settler in the vicinity, tells of visiting the village site 
in company with several Indians of the Fo«-t Berthold Reservation. 
As they went along, each Indian picked up a small stone and when the 
party reached the cairn each individual carefully placed his stone on the 
pile. The Indians told Mr. Sanger that they did this in memory of their 
ancestors who formerly lived there. 

Still another type of cairn occurs occasionally on the hills in the 
neighborhood of the old village sites. These are smalloi- and less con- 
spicuous and are unquestionably the 'minaki' or individual piles of 
stones so frequently mentioned by the Mandan as l)eing erected 1 )y young 
men at their places of vigil. ^ 

Although not exactly a cairn, we will here include a most unusual 
object which occurs on the top and about at the center of a medium high 
hill of some length, about four or five miles west of the Missoiui antl west 
of the Square Buttes, in OHver County, North Dakota. This is known 
locally as Ring Hill. It consists of a circular wall of stones, some lo to 

'I have had some suggestions from Indian sources which seem to hint that this mound nt (^annonhall 
may have been an "astronomical observatory" by which the times of c(iuinox and solstice were deter- 
mined.— M. R. Gilmore. 

**'Somc Observations made in Northwestern South Dakota" (Amtricayi Anthropologif-t, N. S., vol. 
11. 257-265, 1909). 

The Omaha made commemorative marks at their places of vigil by denuding a circular spot of 
turf, which clearing they re-\'i8ited and re-cleared every year. I have seen such circular cleared marks 
of individuals of the Omaha kept as late as 1906. — AI. R. Gilmore. 
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2D fr^ izi dJAiDet^T. ftiKl oi a present heifbt of about 3 to 4 feet. The 
ir;T<efr>>r i^ rviiochhr paTcd whh boulders. There is a siinflarly paved walk 
Off sppirciadti. fr^en ibe soutiu some 30 to 40 feet long and 3 or 4 feet wide, 
widefkine to«:uti ihe line and terminating against the wall in what may 
have Iteen a rcn^ siep. There appear to be sevinal figures traced out in 
boulders an-d leading out from the circular wall, but this point could not 
be de^nrtehr deiennined. as the top ot the hill is so thickly' strewn 
with small natural bc^ulders. It is certainlv a xerv unusual work, and, 
90 far as can be determined, there is but one explanation of its purpose. 
This occurs in the account Alexand^ Henry has Irft us of his journey to 
the CbeA-enne viDaee with the Gros Ventre and Mandan. He states that 
a certain hill, some distance south of Fort Clark, and apparently in the 
same vieinin- as Ring Hill, was considered ver\' sacred bv the Indians. 
Here the expedition halted for some hours, while all the people sang and 
prayed and the medicinemen went through certain ceremonies. He 
makes no mention of any structure on the hiU. If his account is not a 
reference to the Ring Hill site, all that may be stated is that, so far, no 
information at all concerning this site has been collected.* 

An interesting commemorative feature has come to hght recently. 
On the level plain to the northeast of the old Fort Berthold village, and 
ver\- close to it . may be seen a number of huge hoof marks, each two feet 
across and foniied by the complete excavation of the sod in the figure of 
a horse's hcK*i. These hoof marks fonn a regular trail which starts near 
the \nllage and proceeds al)out loO yards to a point marked by a larger 
excavation, then returns, on a more southerlv Une, for about the same 
distance toward the village. Inquir>- among the Indians elicited the 
stor>' of these curious marks. 

We quote here Dr. Gilmore's account : — 

There exists a monument to the memon- of a Mandan hero which has never 
Ix'fore !)een desrrilKMl and i>u!»li.sheil. The following account is from information 
given by several perstms of the ^^^^ndan. Hidatsa and Ankara tribes. The location 
of the monument is near the site of *" FL<h-hook Village" on the north side of the Mis- 
souri River some twelve or fifteen miles east of Elbowoods. 

During the middle part of the 19th century the three tribes, Arikara, Hidatsa 
anrl Mandan, lived together in alliance against their common enemies. Their 



»P|>s.sil)ly a rerviunjiinl p<^und for railing the buffalo Cleorpe Bent told me th«t when the Cheyenne 
werr all on f«>ot m ♦•arly time» they often had difficulty in petting ne^r the buffalo, and there* were 
mo<ii<inernen whojm- si>e<ial duty it was to call the buffalo near the camp by means of ceremonies. He 
behevo'l they budt a ceremonial buffalo pound, with winjrs or walks extending out from the enclosure. 
These pK)un<i8 were not for actual use. but for <-eremonial purjxtees only. 

Dr. A. J. Comfort describes a hill on the road between Fort Wadsworth and Fort Stevenson, with 




arraniKernent of buffalo leg bones might "be one of the old ceremonial figures, intended to represent a 
pound, and umhI by the medicinemen in attracting the herds.— Oeorge E. Hyde. 
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chief enemies were the Dakota. So these three tribes built their three villages adjoin- 
ing, making one comp>oimd village of three wards. The village lay upon a well- 
drained terrace of the Missouri River, while their farms were laid out in the fertile 
alluvial "bottom" along the river both above and below the village. To the north 
of the village site lies a range of hills. 

The enemy many times made raids upon the village. They would approach 
under cover of the hills to the north and then steal close upon the village through 
the coiurse of a ravine which skirted the northeast and north sides of the village. 

About sixty-six years ago such an attack was made by a war party of Dakota. 
Of the defenders of the village, two young Mandans, brothers, named Left hand and 
Redleaf, had been dismoimted and their retreat cut off by the enemy. A brother of 
these two, Whitecrow by name, saw the danger of Lefthand and Redleaf and rode 
out to their assistance. Lefthand was killed and Redleaf was defending the body 
from a Dakota who was trying to take the scalp. Redleaf shot at the Dakota 
and missed him, the bullet going over the enemy^s head and striking into the ground 
beyond him, the enemy being crouched low at the time of the shot. Whitecrow rode 
in a circuit beyond these combatants and held off the attacking party of the enemy. 
He killed the Dakota who was engaged in combat with his brother Redleaf. Then 
Whitecrow picked up Redleaf up>on the horse with himself and carried him safely 
back to the village. 

After the enemy had been driven away the Mandans went out and marked the 
course in which Whitecrow had ridden to his brother^s rescue, the spot where Left- 
hand had been killed, the spot where Redleaf had made his stand, the spot where the 
Dakota was killed, and the sp>ot where Redleaf's bullet, fired at the Dakota, had 
struck into the groimd. The method used for marking these places was by removal 
of the sod, leaving holes in the ground. To mark the course of Whitecrow^s horse the 
sod was removed in horsetrack shaped sections consecutively from the point of 
advance from the village round the place of combat and returning to the village. The 
horsetrack marks were made about two feet in diameter. All these marks com- 
memorating the entire action, which took place about the year 1853 are still plainly 
evident, being renewed whenever they tend to become obliterated by weathering and 
by advancing vegetation. March 26, 1919. 

The making of these commemorative marks in honor of this man 
had a ridiculous sequel. On a drive with an Indian along the old trail, 
from the south side of the Missouri near Elbowoods to Hebron, North 
Dakota, about ten miles south of the river, my attention was directed 
to a pile of stones on a low knoll, not more than forty yards from the 
road. On closer examination a line of stones, spaced about three feet 
apart, was seen, leading up to the heap of stones. This seemed to bear the 
ear-marks of an interesting archaeological find. Then came the story. 

It seems that the hero of the episode at the Fort Berthold village had 
a brother of less renown than himself. Many years ago, as this man was 
traveling along the trail, he observed an antelope at the point now marked 
by the pile of stones. The animal was lying down; the range was 
ridiculously short. The man stopped, seized his gun, and fired; but the 
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antelope continued to recline calmly on his knoll. Several more shots 
were fired with the same result; and then, to the Indian's chagrin, the 
antelope, perhaps finding the vicinity too noisy for a sound nap, arose 
and walked away. In some way this affair became known, and the young 
men of the reservation carefully placed the stones where they now are 
to be seen, as commemorative marks, in imitation of the hoof marks 
made in honor of the more famous brother. Often did the butt of this 
bit of Indian humor remove and scatter the stones; but just as often 
were they carefully replaced by the young men, and now they will prob- 
ably remain undisturbed for many years. 

Widespread throughout the region — along the bluffs of the Missouri 
and its tributaries, in the Bad Lands and among the scattered hills and 
buttes — are old eagle pits, wherein the eagle hunters concealed themselves 
under a covering screen of sticks and sod upon which was laid a bait of 
meat. Here the hunters seized the eagles by the legs, as they came to feed, 
and plucked their highly esteemed tail feathers. Usually a litter of small 
sticks in the bottom of the pit marks the remains of the covering screen. 

For the reason that all of the Siouan tribes of this region used the 
tree or scaffold method of burial, there are few graves to be found, except 
in the immediate vicinity of old Arikara village sites. This people 
always buried their dead in the ground. 

One unusual burial has, however, been observed. This has been 
described in a previous paper, ^ and occurs near the unusual mounds above 
mentioned, on a point of a high bluff overlooking Apple Creek from the 
south. Apparently a number of individuals were here buried in a very 
small area. 

Another unusual feature in the region are the carvings on the walls 
of the entrance chamber to the large cave in Cave Hills, South Dakota. 
These carvings are very numerous and rather elaborate ; but as they are 
done in very soft sandstone many of them have disappeared. They are 
described with illustrations in a previous paper.^ As the Cave Hills 
country was frequented as a hunting ground by both the Village Indians 
and the Dakota, it is difficult to say whether these petroglyphs should 
be ascribed to one or the other peoples, or to some earlier dwellers in this 
region. 

Some six miles south of Elbo woods on the Fort Berthold Reserva- 
tion and on the south side of the Missouri, is a fertile bottom overlooked 

i"A New Feature in the Archeology of the Missouri Valley," (American Anthropologist, N. S., 
vol. 13, 585-588, 1911), 587. 

'"Some Observationa made in Northwestern South Dakota," (American Anthropologist, N. S., 
vol. 2, 257-265, 1909). 
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by a narrow bench, which holds an important place in Mandan and 
Hidatsa tradition. This place is the original seat of the Grandmother or 
Old Woman Who Never Dies Along the edge of the bench is a narrow 
slough, running into the Missouri, which is rendered into English in the 
old stories as the "Short Missouri." On the low bottomland the Grand- 
mother is said to have had her vast cornfield in which her laborers, the 
deer and blackbirds, carried on the work. On the edge of the bench, 
and at present in the dooryard of James Holding-eagle, is a perfect earth- 
lodge circle some sixty feet in diameter. There are no other lodge rings 
anywhere in the vicinity, and this one is believed by all the older people 
to be the remains of the Grandmother's solitary abode. 

Natural Objects of Veneration. This completes the list of archaeo- 
logical miscellanies in the region, so far as they have been observed. 
There is a large class, not exactly archaeological, but bearing some rela- 
tion to archaeology, of various natural objects which arp much venerated 
and which play an important part in the traditions of the region. First 
in this class come several sacred stones or rocks. 

Best known of these, perhaps, is the Standing Rock, for which 
Standing Rock Reservation is named. This appears to have Iw^en an 
Ankara 'medicine' long before the Dakota came to the Missouri. In 
1804 it was located on the east side of the river, on the upper course of 
Spring Creek. This rock has been mounted on a permanent base and 
now stands on a hill near Fort Yates, North Dakota. 

On the Fort Berthold Reservation there are at present three sacred 
rocks which have come under observation. One of these stands near the 
door of the Arikara earthlodge dance house on Beaver Creek. It is kept 
wrapped in cloth with only a small portion exposed to the view. This 
rock has the appearance of an ordinary granite boulder. Arikara tradi- 
tion says that it represents the Standing Rock stone. A second and 
very similar stone lies in the dooryard of James Holding-eagle, near 
the Grandmother's lodge. It was, however, only recently moved there 
from a point not very far away. This stone, while possessing some 
interest to the local tribes, is said to be especially esteemed by the Crow. 
Whenever they visit the Reservation they take occasion to see the stone, 
usually leaving with it a present of cloth, which they wrap around it, or of 
coin, which they place under it. This stone is also said to have fallen 
from the skies although it, too, appears to be an ordinary granite 
boulder. 

Recent inquiries have elicited the information that this stone is con- 
nected with the well-known story of the girl who married the man from 
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the sky where she went to live with him. She later attempted to return 
to the earth, and her husband, discovering her hanging from the cord of 
buffalo hide, east down a stone which crushed her to earth. The stone 
we are describing is declared to be the one which killed the woman. 

The third rock on this Reservation is rather different in its nature. 
It was not visited, but its location was given as about seven miles north- 
west of the Grandmother's lodge circle. It is on a high ridge and is 
described as a large rock embedded in the side of the hill, with a large 
flat surface exposed. According to the story, the Grandmother fre- 
quently sent visiting Hidatsa to this stone, on which occasions there were 
always prophetic pictures visible upon it. There are a number of tales 
detailing various prophecies made by this rock, and it is believed that 
pictures may even yet be seen on its surface at times. 

Of other named and esteemed natural objects in the region there are, 
of course, many, each having its own story. Only a few of these have as 
yet been investigated, however. In the vicinity of the Grandmother's 
lodge, so full of objects important in tradition, is also Red Butte. This 
is within a half mile of the lodge ring, toward the south, and is known as 
the Snakes' House. Several stories are told of the visits of the culture- 
heroes to the interior of the Snakes' House and of their struggles with 
the dwellers therein. It is an interesting fact that this butte really is a 
den of rattlesnakes, two white men having killed well over one hundred 
snakes there in one afternoon in 1914. 

The big cave in Cave Hills is, of course, held in much- veneration, 
as the elaborate carvings about its entrance show. Still another tradi- 
tionally important orifice is the hole located in the top of Kill Deer 
Mountain. This is a round opening in the cap rock, some three or four 
feet across, leading down into a fissure of unknown depth. According to 
the Fort Berthold Indians this is the opening from which the first buflfalo 
originally emerged upon the surface of the eartht 

East of the Missouri, some thirtv or fortv miles distant from it stands 
Dog Dim Butte, one of the most noticeable and prominent elevations of 
the C'oteaii du Missouri in North Dakota. This butte plays an important 
part in many stories, and is pi'ominent in one of the oldest of the Alandan- 
Hidatsa traditions as th(^ place in which Coyote Chief shut up all of the 
game animals of the world, in an attempt to starve the people. 

Hesidc^s those natuial ol^jects and embellished natural objects noted 
above, there are many other similar things scattered over the state of 
North Dakota which have never been noted or described. There are 
stories of several carved boulders in different parts of the state. There 
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are hills and lakes with interesting traditions attached to them, some of 
which go by names which can be traced back to these old stories of which 
the present generation knows nothing. A striking case of the corruption 
and final loss of old names occurs in connection with a creek on the Fort 
Berthold Reservation. This creek now has two names — Rising Water, 
and, more commonly, Lucky Mound or Lucky Mountain Creek. Ex- 
amination of the old accounts and old maps shows the name, L'(»au qui 
Monte, as being the original translation by the French of the Indian name, 
hence Lucky Mound, of which no one in the locality can at present offer 
any explanation. 

There are traditions connected with manv other natural features, 
from Elbowoods down to Grand River, and there are sp(»cially named 
natural objects, such as the butte, into which Black-tail Deer, in one of 
the tales, disappeared. The butte is just south of Littk^ Heart Creek. 
There is also the Holy Hill of the Mandan, near Cannonball, the hill on 
Knife River, where the little people live, and many others of which we 
have not even heard. 

Enough has been presented in the preceding pages to show that a 
large amount of material lies in this region for further investigation and 
study. It is to be hoped that this work will soon be takcMi u[). 

ViUage Sites. Let us turn now to the largest and perha|)s most inter- 
esting class of archaeological material of the region — the old earth- 
lodge village sites, a field, which if properly and systematically worked 
would yield us almost complete data on the early cultuie and history of 
some six or seven tribes of the upi)er Missouri Valley. 

Village sites are, of course, scattered along the Missouii from the 
mouth up, and they extend along its course to the mouth of the Yellow- 
stone, frequently the territory of one tribe overlapping that of another. 
The section, however, which it is proposed to discuss here, is ])ractically 
bounded on the south by Grand River, in South Dakota, although some 
mention may be made of sites farther down. 

The tribes which have Ix^en directly concerned with the l)uilding 
of earthlodge villages, within the bounds above mentioned are: the 
Arikara, the Cheyenne, the Mandan, the Hidatsa, and the Amahami. 

The Arikara, of the Caddoan stock, and at one time a part of the 
Skidi Pawnee, quarreled with that [x^ople and separated from them very 
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early in the eighteenth century.* According to their traditions they were 
at that time a very powerful tribe. After leaving the Skidi they estab- 
lished themselves on the Missouri and gradually moved northward along 
that stream. Old Arikara sites are located near the mouth of Bad River, 
where they were visited by the younger V^rendrye in 1743*, near the 
mouth of Cheyenne River, where Trudeau' found them in 1795, about the 
mouth of Moreau River, and above the mouth of Grand River, where 
they wei'e visited by Lewis and Clark in 1804. 

The Arikara villages near Bad River appear to have been abandoned 
about 1770 because of the hostility of the Dakota, who at that period 
began to press to the Missouri from the head of the Minnesota River. 
Personally, I believe this Teton movement to the Missouri was the direct 
outcome of the procuring of arms and ammunition from the British 
traders. This trade began among the Sioux about 1765, and a few years 
after that date we find the Sioux terrorizing the Village tribes on the 
Missouri. 

The sites near Bad River that are probably Arikara are, as far as 
I can learn, the following: — 

1. ''Ancient Indian Village,** on the west bank of the Missouri, 
sixteen miles below Bad River and one mile below East Medicine Knoll 
Creek. This site is so marked on Missouri River Commission map, 
Sheet XL. 

2. "Ancient Indian Village," marked on the same sheet one mile 
above East Medicine Knoll Creek on west bank of the Missouri. 



'Forhaps early in the .seventeenth century, for the Omaha and Ponca state that when they r^ched 
the Mi&80uri. certainly hiHR before the year 1700, the Arikara were already there. 

There does not appear to be any trace of early Arikara residence in northern Nebraska. Lewis and 
Clark mention a "Pania" village site on the Niobrara River, and some have suppoeed this to be an 
Arikara village, but this in clearly an error, for which Kvana is responsible. On Evans' map the modern 
Ponca River is set down as Pania River and the Ponca village is set down as Pania village; hence 
Pania Island in the river near this village and Pania Hou.sc, sometimes called Pawnee House, on the 
east bank near Raiulall, South Dakota. 

The Arikara are si)oken of by La Harpe, 1719, who places them on the Missouri 120 leagues south 
southeast from "seven famous villages," which may have been the Slandan villages of the old Heart 
River group. The distance given, 120 leagues (300 miles) would, counting from Heart River, place the 
Arikara some 20 miles below Bad River, w-here they probably were located at that time. La Harpe also 
speaks of the Arikara relations with the Padonca, a people whose southern band.* lived in western 
Kansas and Xebra.ska at that period, and whose northern bands, known as the Gens du Serpent, were in 
contact with the Arikara and other tribes on the upper Missouri. 

Renaurii' re. 17'J.'i. places the .\rikara ten leagues above the Omaha, with whom tliey were allied. 
l)ut his lo<atioti of the < )in!iha i?* not definite enough to enable us to locate the Arikara villages. 

At this early |)crio(l the .Vrikara, like their kinsmen, the Pawnee, were captured and sold intoslaverA' 
by the tribes on the .Mis-^isnippi as well as those in the plains. Thus Charlevoix had a Pani-Ricara slave, 
evirlciitly nurili!i."-cd on the Slis^iH-sipjii, and Mallet in 1739 found Arikara slaves among the Padouca and 
lelnn on tlic \'cw Mexican frontier. (De la Harpe, B^Miard, Relation du Voyage de Bhiard dr la Harpr. 
Dtcourrrt<- fait': par lui dr plu>it-iir.< Nation.^ situies a iouest, in Margry, Pierre, Dicoutertrs et Etafdisse- 
nienta des Frarirai'^r dans I'mnst ft t!ans le -^ud de l' Atnerique Septentrioiiale (1614-1754). Sixieme Partie. 
Erploration des AjUvent-f du Mis-^issipjn d dtcontfrt*: des Alontuones Rocheuses (1679-1754), Paris, 
IHSn. 292-203. See tilso Mallet, in .Margry, j^>iV/.. and Charlevoix, P. F., Hintory and General Detn-xption 
of i\(ir France, voh. 1 -«1. New \'ork. lsr)G-1872. — (ieorge E. Hyde. 

^Martrry. tl^id . %■<>]. (\. .'»9S-«ill. 

'^(.'o!ltrtion-<, Mi-sonri Hiftorical Society, vol. 4, no. 1, 0. 
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3. "Indian Village*' marked on the same sheet on west bank of 
Missouri four miles above Bad River. This is evidently the site men- 
tioned by Robinson, who states the sites has a double ditch.* 

4. "Site of Indian Village and Fort" marked on Sheet XLl on 
west bank of Missouri seven miles above Bad River. 

There must have been other villages in this group, and some of 
them are probably mentioned in the South Dakota Historical Collections. 

The Ankara villages near Cheyenne River appear to have been 
built after the Bad River group of villages was abandoned. According 
to Lewis and Clark there were five villages in the Cheyenne River group, 
but this number does not, perhajxs, include all of the sites. The sites in 
this group as far as I have seen them recorded are : — 

1. "Site of Indian Village" on Sheet XLI, on west bank of the 

Missouri nineteen and one-half miles above Bad River. This is clearly 

the first A-rikara site noted bv Lewis and Clark, the one on *' No Timber 

Creek," modern Chantier Creek. On returning down the river in 1806 

Lewis and Clark speak of this site as "a large village on each side." 

This may mean there were two villages at this place. They stat(^ this 

village was abandoned in 1799. This is evidently the site that Brac^ken- 

ridge* and Bradbury* describe in some detail. 

2. "Site of Indian Village" marked on vSheet XLII, on the west 
bank of the Missouri near the lower point of Cheyenne Island, about five 
miles below Cheyenne River. This site was noted by L(»wis and Clark 
and is evidently the first Arikara village of Trudeau, 1795. 

3. The second village occupied in Trudeau's time, 100 paces above 
the first village. 

4. Village on the south bank of Cheyenne River, at its mouth, 
which is marked on Sheet XLII as "Site of Indian Village and Fort." 
This site seems to have been noted by Brackenridge, and is marked on 
Lewis and Clark's map, No. 7 in Atlas. 

5. "Site of Indian Village" marked on Sheet XLII on west bank 
of Missouri thirteen miles above Sheyenne River. WhethcM* this was one 
of the group of Arikara villages or not we do not know, as the site is 
not mentioned by any of the early travelers. 

The Arikara appear to have abandoned the last two of these villages 
in 1795, after Trudeau left them, for Evans in 179G found the Arikara 

> Robinson say* this site is described in the Collections, South Dakota Historical Society, vol. 3, o-i'.i. 

^hwai tee. Reuben Gold, Early Wentern TrareU, 174H-1H40, A Serirm of Annotated Reprints of 
tome of the best and rarest contemporary volumes of travel, descriptive of the Aborigines, and Social and 
Economic conditions in the Middle and Far West, during the Period of Early American Settlement, vol. G, 
Clevelaiid, 1914, 107. 

ThwaitM, ibid., vol. 5. 126. 
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living ten leagues below the Mandan and Hidatsa. About a year later 
the Arikara joined the Sioux in an attack on the Mandan and Hidatsa 
and then moved down the Missouri. It was evidently at this time they 
built the villages above Grand River, though they appear to have re- 
occupied some of the older villages below, as Lewis and Clark state the 
Chantier Creek village was occupied in 1799, and the small \'illage on La 
hoo catt Island was occupied in 1797. 

In 1804 the Arikara had three villages here, above Oak Creek.* 
The lower village in this group was abandoned soon after Lewis and Clark 
returned down the Missouri in 1806; but the Arikara continued to 
occupy the two upper villages until they were attacked by Colonel 
Leavonworth^s forces in 1823. Aided by the Dakota, Leavenworth 
drove the Arikara out and practically destroyed the villages. Part of the 
Arikara went up and joined the Mandan, while the great part of the 
tribe moved south and joined their kinsmen, the Skidi Pawnee, near the 
upper Platte. Among the Skidi they were not welcome, because of their 
troubles with the whites and their raids on the Cheyenne, with whom the 
Skidi were at that time attempting to make peace, so the Arikara left the 
Skidi and established themselves near the forks of the Platte. From this 
point they fled in 1835 on learning that a body of United States dragoons 
was marching in their direction. A few years later they returned north, 
arriving near the Mandan village in 1838, soon after that tribe had been 
almost destroyed by smallpox. The Arikara now possessed themselves 
of the larger part of the Fort Clark Mandan village, where they remained 
foi" neailv thirty vears. Leaving here about 1860, thev established them- 
selves about opposite the Fort Berthoki village of Mandan and Hidatsa, 
and a year or so later they crossed the* river and united their village with 
the fornicT one. 

The vangiiaid of the Cheyenne came into North Dakota late in the 
sev(^nteenth century and built a village in the great bend of Sheyenne 
Rivei". Pait of tlie tribe remained behind in Minnesota, and thev were, 
peihajis, the people who built the village refeired to by Comfort, near the 
h(^ad of ]\Iiiuiesota Kiver in th(^ northeast corner of South Dakota. The 
Ch(\venn(' t]ieniselv(\< have no dc^tailed account of their migration to the 
Missou?i; but according to Dakota tradition, which appears to be, in the 
main, trustworthy, it was the Cheyenne band that had lingered behind in 
Minnesota that first reached the Missouri. These people first built a 

'The villages above Cirand River must have been built after the Arikara abandoned their villages 
near Hcnsler, North Dakota, allied themselves with the Sioux and attacked the Mandan and Hidatsa 
I'hese cventM occurred in 1790 and 1707. and the Arikara abandoned the Hensler villages in 179*.'. 
,i''cordinK to Clark. 
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village on the Cot^au du Missouri, near the present town of Kulm, 
whence, after a short sojourn, they moved to the Missouri and built a 
village on Porcupine Creek, between the Arikara and the Mandan, about 
1740. The other band of Cheyenne was driven from their village on 
Sheyenne River, and moving across the Missouri, built a village on 
the site of the present Farm School, below Fort Yates. During the 
eighteenth century, the Cheyenne, according to the Dakota, built at 
least four important villages on the Missouri : one near the mouth of the 
Little Cheyenne, one at the Farm School, one l^etween Fort Yates and 
Porcupine Creek, and one on Porcupine Creek. All of these villages 
appear to have been abandoned by 1780, the trilx* moving out toward the 
Black Hills and adopting the hfe of roving hunters. Part of the |)eople, 
however, continued to plant corn down to alx)ut the year 1800 and, 
according to the Dakota, the Choj-enne maintained a settlement on 
Grand River, to which thev returned after their hunts. Here tliev had 
their fields and a numl^er of small earthlodges. 

The Mandan are perhaps the oldest dwellers in the Missouri ^^alley 
in this region. According to their tradition, they reached the Missouri 
at the mouth of White River, in South Dakota, at a v(»ry early date, led 
by a great culture-hero chief, Good-Furred-Robe. Thence they moved 
up to Bad River, made a journey west to the mountains, and came hack 
down White River, or Sheyenne River. Here part of the tribe re- 
mained, the rest moving up to Bad River again. This division gradually 
lost touch with the other one, which finally disappean^d.^ On Bad River 
the Mandan had their fields and were living pros})erously when they 
were attacked by their first enemies, the Grass Peoi)le.- After the first 
battle, the Mandan chief introduced several of the war ceremonies and 
societies. From Bad River the tribe gradually moved upstream, with 



• »ThiB reminds one very strongly of the Omalia-l*onca tradition. These two tribes f^then one 
people) reached the Missouri betwen the Niobrara and White Hiver at an early date. They niovod up 
above White River and there crossed the Missouri. The Ponca moved out to the mountains and re- 
mained for some time, then rejoined the Omaha at the mouth of White River. As the soil at this 
point was not very Rood, the iseople now moved down the west bank of the .Missouri into Nebraska. 
All of this occurred before 1700. apparently, as the French sources show that the Omaha were in Ne- 
braska soon after that date. During this earliest period the Oraaha-Ponca people are said to have had 
the common name Honga. — George R. Hyde. 

'Grass People, or Vegetation, or Herbajie People. According to a Mandan story the Mandan fmmd 
enemies in their land first at Bad River. Here they found a woman killed by some enemy while working 
in her field. They prepared and went out to find and fight the enemy, defeating them, and from the 
conflict, the creek was choked with corpses, hence, Had Hiver. The survivors of the enemy turned 
themselves into grass or other herbage, and so made ofT and escaped. So the Mandan called them Grass 
People or Herbage People. Thev afterwards came to know them to be the people who call themselves 
Dakota.— M. R. Gilmore. 
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long stops at different points, finally reaching Heart River,* where they 
built many villages and dwelt for a very long time. At Heart River the 
Hidatsa came to them, and here they were first visited by the whites: 
V6rendrye2 and his party, 1738-1739. 

It seems well to go into the movement of the Mandan rather care- 
fully, taking into account the various items of evidence of different kinds 
which we have, comparing these items with such information as we have 
from the Indians themselves, and with the known existing sites. The 
written evidence is contained in the accounts of their various early 
visitors, more especially Alexander Henry, Lewis and Clark, and 
Maximilian. In comparison of these accounts, however, much caution 
should be used in treating the distances given by the various travelers. 
The land along the Missouri River is subject practically to a double set 
of measurements which vary widely in many cases, depending upon 
whether the reference is made to river channel distances or to straight 
line distances across the river bottomland. Thus, the present distance 
from Hensler to Mandan Lake is about five miles by road while by river 
it is nearly twice that far. From this it will be seen that distances a& 
stated by travelers may be correct from one viewpoint, and absolutely 
incorrect from another. 

Let us now trj^ to trace the more or less historical epoch of the 
Mandan. In 1773, according to Mackintosh,* they were still flourishing 
in the Heart River region, having nine to thirteen villages on the two 
sides of the Missouri with many thousiinds of warriors. Soon after 1780, 
however, they were severely attacked by the smallpox. The Dakota or 
Sioux, discovering the plight of their neighbors, then attacked them and 
destroyed two large villages on the east side, the largest being known as 
Ruptare. From this great village two men, one known as Fire and the 



U have just found what appears to be the earliest reference to the Mandan villaees in the Heart 
River Kroup. La Harpe in 1711) visited the village of name Caddoan Indiana on the Canadian River in 
Oklahoma and was given the following information: — 

"That the Padoucas were a numerous nation whase villages extended very far toward the N. and 
N. N. W.; that the Spaniards were not allied (i.e., in contact) with all this nation, and that when they 
went to trade with some distant village on th^side of the Aricaras (" villaoe escarie du eovU des Ariearas)^ 
they were often attacked by the Panis. enemies of the Padoucas. . . That there were seven famous 
villages on the N.N.W. side of the Aricaras at a distance of 120 leagues, with whom they are aUiee. I 
believe the Aricaras were part of the 45 Panis villages." (Margry, ibid., vol. 0, 292-93.) 

A French league is about 2^^ miles; 120 leagues equal about 300 miles. Bad River to Heart River 
according to Lewis and Clark's distances is 267 miles. 

\'6rendrye says the Mandan had six large fortifiecl villages: Bougainville [Mfmoire nor la NottvdU 
France (1757). quote<l in a footnote in Maximilian. Prince of Wied. TrareU in the Interior of North 
America, Thwaites edition, vol. 2, 235] says there were seven. Lewis and Clark usually say six and then 
add nine in italics. 

Big White told Clark in 1S06 that there were se^en villages when he was bom in the Fort Lincoln 
Village aboiit 1757 (Orioinal Joumalti of the Lexris and Clark Expulition, New York, 1904, vol. 5, 346). — 
George E. Hyde. 

'Report on the Canadian Archives, note A, no. 1. 

'(Quoted in Schoolcraft. H. R.. History, Condition and Prospects of the Indian Tribes of the United 
State-: colU'ctt'd and prepared under the direction o^ the Bureau of Indian A fairs, vol. 3, Philadelphia. 
18.^ I (2.*^). 
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the other, Belt, were the only survivors. The story of these two old men 
is still clear in the memory of James Holding-eagle who received it from 
his grandfather Moves-slowly, Mandan com priest. Moves-slowly had 
it direct from the men themselves in his youth. 

The surviving people on the east side now determined to move up 
river, and they established a village on the east side a short distance 
above Painted Woods and nearly opposite Sanger. Joseph Packineau^ 
of Elbowoods recently gave the information that this site is still in 
existence. 

Prior to this first move of the east side Mandan the Ankara had 
apparently been routed by the Sioux, and had gone up river and estab- 
lished themselves in two villages near the present Hensler, one to the 
southeast, the Greenshields site, and one about one mile north of Hensler 
on the bench. 

The west side Mandan, now also diminished by smallpox, then 
decided to move and probably established the several villages in the 
vicinity of Sanger although one of these was at some period inhabited by 
the small Amahami tribe. Shortly after this, the east side people seem 
to have been again attacked and defeated by the Sioux. A vague 
tradition says that they then built the Scorched Arrow village at the 
mouth of Turtle Cieek just below the present Washburn. There is, how- 
ever, also a tradition to the effect that this was an Arikara village. No 
site can now be found at this point. If the Mandan stopped here at all the 
stay was short, and they soon moved up to Elm Point, just above the 
little area of Bad Lands and almost directly east across the river from 
the present Stanton, as well as about three miles diagonally across the 
river from the later location of Fort Clark. Here they huilt two villages, 
one about a mile above the other. These are both described by Alexantler 
Henry ,^ although the upper one had been very recently abandoned at 
that time. These two villages were occupied until 1803 when the upper 
village coalesced with the lower one. Henry, as already mentioned, found 
them thus in 1804, and so did Lewis and Clark.^ Recent information 
obtained, shows that both these sites are still plainly marked and they 
will be visited in the near future. Shortly after 1805 tlie Ruptare or east 
side people moved over to the south side, and estabhshed still another 



iPackineau appears to be a corruption of the French name Patineaude, his French ancei»tor. — M. K. 
Gilmore. 

'Henry, Alexander, and Thompson. David. Nnr Light on the Early liistonj of the Great North- 
wwt. Edited by Elliott Coues. New York. 1897. (vol. 1. n. 323). 

'Lewis, Meriwether and Clark. William. History of the Expedition under the command of Captains 
LeurU and Clark to the Sources of the Mi.^aouri thence acroiiH the Rocky Mountain> and doirn the Columbia 
River to (Ae Pacific Ocean performed during the years I8O4-I8OO. 4 vols. Edite<J by Elliot Couos. New 
York, 1893. (Vol. 1. 179 seq.). 
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Ruptare village some three miles above the Fort Clark site, near the 
present Deapohs. Here they still dwelt when visited by Maximilian 
and Catlin, and until the great smallpox plague of 1838 almost destroyed 
the tribe. 

Meantime the west side people had also gradually continued their 
progress northward. From the vicinity of Sanger they moved up to a 
point a short distance below the Aiikara villages and built a village, 
now identified as the Bagnall site. Either at or just prior to this time 
the Arikara had gone back down river. Several years later, in 1796 the 
Ankara returned to the old villages here for a brief sojourn, and found 
that the Mandan had moved on about three or four miles above them. 
This, according to direct line measurements, placed the Mandan in the 
vicinity of Mandan Lake where we have two sites now% close together on 
the east bank of the lake, and traditions of a large winter village in the 
timbered bottom below. 

Apparently some trouble was experienced with lx)th the Arikara 
and the Dakota while at Mandan Lake, and as the location did not lend 
itself well to defense another move was soon made. On this occasion 
two villages were again built, one probably at the present Fort Clark 
Station,^ and another one on a promontory overlooking the river, about a 
mile or a Uttle more above. This latter site is the historic Old Fort 
Clark Mandan village. From archaeological evidence and tradition it is 
clear that the lower site here existed as a village for only a ver>' short time, 
and was soon merged into the larger one. The old Foi-t Clark village hke 
Ruptare some three miles above it also survived till the smallpox of 1838. 
After this, the few survivors joined the Hidatsa, but some of the w-omen 
remained in the old village with the Arikara. When the Hidatsa finally 
moved to Fort Bert hold the remaining Mandan accompanied them and 
settled there with them in the last village built. 

The Hidatsa, of kinched stock with the Mandan, but widelv diver- 
gent in language and culture, claim to have come from under the ground, 
reaching the surface of the earth in the vicinity of Devil's Lake. The 
Crow were at that time a part of the Hidatsa. After emerging they 
built a largo village near the lake and lived there for many years. At 
length four of their hunters, journeying westward, came upon the Mis- 
souri and saw the villages of the Mandan on the opposite bank. They 
talked with the ^Mandan^ reeeived a present of corn, and declared that 
they would return with their people in four days. This occurred near 

'Arikara tell me that they had a villagr oxa<tly where Fort Clark Station now Lb.— M. R. Gilmore. 
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the mouth of Heart River.* The four days lengthened into four years, 
and at the end of that time, a vast host appeared opposite the Mandan 
village at old Fort Lincoln, and were ferried over in bull-boats by the 
Mandan. 

The Hidat^a built a village near the Mandan and remained there for 
many years, learning corn-growing from the Mandan. There also the 
quarrel took place which resulted in part of the Hidatsa separating from 
the rest and moving westward. These people were the Crow of later 
times. The vicinity of Heart River becoming over-populated, at the 
suggestion of the Mandan chief, and l)y mutual agreement, the Hidatsa 
moved up to Knife River, whether in one move or by gradual stages is not 
told. Thereafter Knife River remained the s(»at of the Hidatsa, until the 
final removal to Fort Berthold, although a number of temporary move- 
ments were made by different segments of the trilx* which resulted in the 
establishment for short periods of a number of villages farther north 
along the river. These we shall consider later. The last movement of this 
kind was made by the band of Crow-flies-high, after the tribe reached 
Fort Berthold, to a site near Fort Union, where the band remaiyed 
many years, not returning to the reservation until about 1890. 

The Amahami were apparently very closely reflated to the Hidatsa, 
with whom they lived for a great many years. According to tradition, 
they started originally from the shore, of an eastern sea. Thence they 
went northward to a timbered country through whicli they traveled for a 
long time. When they finally emerged from the timb(M', somewhere south- 
east of Fargo. North Dakota, they built a large* village and rcMuained a 
long time. One day a party of hunters met sonu* Hidatsa. and ])()th 
parties were surprised that they were able to undiMstand each other. 
The two tribes dwelt in close friendship and association for many years; 
when the Hidatsa moved to the Mandan country the Amaliami soon 
joined them there. After that whenever the Hidatsa moved, they moved 
too. One tradition states that they lived in one of the villages near 
Sanger for a time.- Early white travelers found tliem in a village south 



'Clark, W. P., in the Imiian Sinn Ltinijuatjr (Philadelphia, 1SS.'») states th:it whon tlio Hi«lat->:i cnme 
to the Mandan the Ankara still lived below Fort Pierre. Their arrival was therefore probably before 
1770, but the younger W*rendrye is* supposed to have met the Crow (lieaux Homnjes) west of the Mis- 
souri in 1742. 

These Beaus Hommes are probably the same people that Jcxseph I.a rrniue states were livinR 
about 1740 in the plains west of He<i River, and east of the Missouri i\.:\ Frarife. quote*! in Hobbs. 
Hudson Bay, 1744). The Beaux Homines of I^a Fran'-e may have been a rear Kuard that hnjrer*"*! behind 
after the aavanoe body of the pet)ple had passed beyond the Missouri. .\s the ^''''rendrye^ were near 
Lake Winnipeg before 1740, they must have known the people La Fran«e calls Beaux Hommes in their 
old home near Re<i River. La France is certainly trustworthy — his account of all the tribes near Red 
River, Lake Winnipeg, Assiniboin River, etc.. is (juite accurate.— CI eorge K. Hyde. 

•October 23. 1M<>4, Lewis and Clark campe<l on the west bank just below Prettv Point and noted 
iu9t before eamping an old village site of the .\mahami on the north or east «i<le of the river, evi«lently 
between one and two miles below Pretty i*oint. {Original Journals, vol. I. 20ii.) 

This village would be below the Mandan villages, wjiere they lived prior to the destruction of their 
eastern village about 1703. 
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of Knife River, close to the Hidatsa. They were at that time very few in 
number and soon after became entirely incorporated into the Hidatsa 
tribe. 

Village Sites Located. 

Having roughly sketched the story of the tribes who play a part in 
the archaeology' of the region, let us next make a summary of all the 
village sites so far located, in one way or another. All sites reported will 
be listed and a short sketch will be given of those which have been per- 
sonally observed. The sites will be taken in order, proceeding up the 
Missouri from Grand River. 

Grand Rii^er Ankara Sites, The first sites are the old Ankara vil- 
lagi^s above Grand River and a Ijjttle above Oak Creek. These villages 
were occupied by the Arikara when Lewis and Clark visited them, and 
intermittently for many years thereafter. The first of these villages was 
on an island (modern Ashley Island) three and a half miles above Oak 
Creek: four miles above this island village were the two upper villages 
on op^>osite banks of a small creek which runs into the Missouri from the 
west.* We have not visited these sites and there does not seem to be any 
printtnl description of them as they appear today. 

Thoiv an* rt^ported to be a niunber of other Arikara sites in this 
neighlHirlKHxl, along the Missouri and extending a considerable distance 
up Cirand River, hut the exact number and location is still unknown, as 
far as anv accessible account is concerned.^ 



^T\w thinl or u|>|H'r village of this fcroup is shown on Uie Miasouri River Commiasion niAps, on 
Shtvt Xl.\' At mile '>K") as " An.-ieiit Indian Village." The other two villages of 1804 are not shown on 
this >heet. 

^rhero are along the Misc«(n»ri. both above and below Grand River, a number of old village aitee, 
moeit of whiih may U» ronsidered as l>elonKing to the Grand River group of Arikara villages. These 
sites are as follows:- - 

1. Village of eighty Uxigt^ on the we*t bank of the Missouri, 5^ milee below what I.«wia and 
Clark term Ottvr C^reek vprt^j*ent Swan Creek. Walworth County, South Dakota). Lewis and Clark state 
this was an Arikara village and had been oeeupied as late as the spring of 1804. This was perhaps a 
winter village. 

IV \illaKe of >!\ty Kxlgi's on west bank of the Missouri and south bank of Moreau River. This 
was a winter vjllace. apjvirently (.HTupit^l in the winter of 1S03-1804, aeeording to Lewis and Clark. 

:i. "Site oi Indian \ illago and Fortifiration" marked on west bank of tbe Missouri, lO^i miles 
ab«ne Morrau Hiver on Shet't \I.\". iNot note*! by Lewis and Clark and perhaps of later date.) 

4. \ illage «>n (Jrouse Island i modern Hliie Blanket Island). 

.'> "Sitr of Indian \ illage" markini on Sheet XLV on west bank of the river just above Blue 
Blanket Llaiul. ^Not notwl by Lewis anil Clark ) 

(i. Kir^t \rikara village of lSt)4. on nuxh'rn .\sh!ey Island, 3>; miles above Oak Creek This 
village wa.- abandoiUMl before KMl 

7. Stv'ond Arikara village of 1S04. 1 miles above the i>land village, on west bank of the river and 
south bank of a small rrrek. 

>. Thinl village of 1>n(H. on the north bank «»f the m^k. just above the second village. 

•>. ■■ .\ni ient Indian Village." marktHl on Sln^^t XLV on tJie west side of the river 4\i miles above 
the upper .Vnkara village c^f 1H>4. Not nottni by I.ew.s and Clark. 

These are probably all Ankara sites, but it is not likely that more than three of them were occupied 
at any one time 

(>n She<^t XLIV of the Mi.«4soviri River Commission map is market! "Indian Mounds" on the east 
side of the .Missouri and on the south bank of Swan Creek. This is a very interesting site, if it is an 
Indian village. So far as known, there is no other ^ite on the east bank between the Nebraska line 
and the Cannonball Hiver with the exreption of the "Buffalo Pound" village at the mouth of Big 
Beaver Creek, saiil to be Mandan. although the Dakota claim the Cheyenne formerly had a village near 
Little Chevenne Hiver. 
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Cheyenne Site at Farm School. (No. 12.) Above the Ankara villages 
of the Grand River group there is a stretch of river of some twenty-five 
miles along which no village sites are known. At the end of this stretch 
of river we come to the site of the first old Cheyenne village, at the Farm 
School, on the Standing Rock Indian Reservation. We have not visited 
this site. According to Dakota tradition this village was built by the 
band of Cheyenne who came from the village on Sheyenne River, near 
Lisbon, North Dakota. As the Farm School was built directly over the 
old village, the site is probably almost obliterated. 

Blackfoot Creek Site, Some three miles north of the Farm School, 
on the west side of the Missouri and on the south bank of Blackfoot 
Creek, is a site which was recently shown to Captain A. B. Welch of the 
U. S. Army by some of his friends among the Sioux, who stated that this 
was an old Mandan village. This site is also, marked on the Missouri 
River Conmiission maps, Sheet XLVI, as "Ancient Village."* 

Slob Town and Porcupine Creek Cheyenne Sites. (Nos. 13 and 45.) 

On October 14, 1804, Clark states:— 

Imediately oppodt our Camp on the L.S. I observe an antient fortification the 
walls of which appear to be 8 or 10 feet high (most of it washed in). 

This site was on the west bank of the Missouri, below Four-mile Creek 
and near Fire Heart Butte, as nearly as can be judged. If there is a 
village site in this neighborhood, we have failed to find any trace of it. 

A little less than two miles below Porcupine Creek, on the west side 
of the river, is a site (No. 45) which was recently located by Dr. George 
Bird Grinnell. This is, according to Dakota tradition, an old Cheyenne 
village. Above here, on the south bank of Porcupine Creek, is the best 
known of the Cheyenne village sites on the Missouri. ^ 

Dr. A. McG. Beede, formerly Episcopal missionary at Cannonball, 
advised the writer, who had determined the position of this Porcupine 
Creek village some years ago, that the river had loft no traces of the site. 



^Hitiory of the Lewi* and Clark Expedition, vol. 1, 166. 

'It seems to be impossible at the present writing to reconcile the statements made by various 
persons as to the Cheyenne villages along this part of the river. Dr. Grinnell heard of several traditional 
sites along here and visited three of them: the Porcupine Creek site, the site about two miles below 
Porcupine Creek, and the Farm School site. The Dakota claim there were other Cheyenne villaRCs in 
this neighborhood. 

Lewis and Clark passed along this part of the river on October loth and 16th, 1804. and their camp 
on the night of October 15-16 appears to have been about a mile below the Porcupine Creek site. They 
state that they passed an old Cneyenne village on the west side of the river just before they camped for 
the night on October 15. This would appear to be the village Dr. Grinnell found, about two miles below 
Porcupine Creek. To add to the confusion, Ordway in his journal states that an old Cheyenne village 
was passed on October 15th some distance below camp. He states that after pa.ssing this village they 
passed a creek on the west side of the river, timbered bottoms on both sides of the river, and another 
creek on the west side, just above which they camped on the east bank. On the next day, October 16th 
both Clark and Ordway state in their journals that a second Cheyenne village was passed. This was 
apparently the site on the south bank of Porcupine Creek. From these journals it would appear that 
there were three Cheyenne villages, one, seen only by Ordway, some two miles below Fort Yates, and 
two others near Porcupine Creek. See Lewis and Clark, ibid., 166-169 and the Journals of Lewis and 
Ordway, {Collections, Wieconain Historical Society, vol. 22, 154, 155). 



312 Anthropological Papera American Museum of Natural History. [Vol. XXII, 

Dr. Grinnell, however, finds that the whole village is intact and the lodge 
rings very plain. This is the village built by the first band of Cheyenne 
to reach the Missouri from Minnesota according to Dakota tradition. 

Buffalo Corral Site, The next site occurs on the east side of the 
river and a few miles higher up. It is that above the mouth of Beaver 
Creek, in Emmons Countj', North Dakota. This village is somewhat 
vaguely credited to the Mandan and is called the Buffalo Corral ViUage, 
as it is said that a long-remembered killing of buffalo by the pound 
method once occurred there. 

Cannonball Site, (No. 14.) The next located site is on the high 
bluflf marking the confluence of the Cannonball River with the Missouri. 
This site is on the northwest edge of the town of Cannon Ball and in area 
is fairly large. It appears to show at least two occupations, one over the 
other, and apparently was surrounded by several different ditches. 

This site, as suggested by the Dakota, may l)e at least partly Man- 
dan, and its size may \ye explained by supposing that this is the village 
at which the three tribes — Cheyenne, Arikara and Mandan — united for a 
year or two, for mutual protection from the Dakota, as is set forth in the 
traditions of several tribes. 

In this vicinity, a short distance southwest of the site, is a hill 
known to the Dakota as ^the Holy Hill of the Mandans.* The reticence 
of the Mandan themselves with regard to this site is quite striking, and 
an explanation of it would be interesting. 

Old Site not Visited. On the Missouri between one and two miles 
above thc^ Cannonball is still another site, not visited by the writer, 
and not definitely credited to any tril)e. 

Fort Hire Site. (Xo. 15.) Again, on the west side of the river and on 
the southeastern outskirts of the town of Fort Rice, are the verj- indis- 
tinct remains of rather a large village which is now a plowed field. This 
site is somewhat uncertainly credited to the Mandan, according to Mr. 
H. C. Fish, who visited many of these sites with the North Dakota 
Historical Society expedition, wlien several of the older Fort Berthold 
Indians were with the party. 

Glencoe and Lironn Sites. (No. 00.) A site has been recentlv re- 
ported near Livona, North Dakota, on the east side. 

A little higher up, on the east hank, southwest of Glencoe Post 
Office, and on what is known as the Shermer Place, is another site, not 
definitely established as belonging to any particular tribe, and two miles 
above it still another very indistinct site was recently' found. 
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Huff Site. (No. 18.) Again, on the west side, just below the present 
\allage of Huff and on the edge of the bench, occurs another very striking 
sit€. 

Eaglets Nose Site. (No. 43.) About two miles farther up we come 
to one of the most romantically situated and most interesting of any of 
the sites. The river along here runs south of east; a low bench extends 
back from the river for a variable distance, then breaks into a miniature 
Bad Land area and rises into the high range of hills called by Lewis and 
Clark the Eagle Nest Hills and reported by them to have been frequented 
for the purpose of catching war eagles. These hills are cut frequently by 
deep, timbered coul^s. Perhaps two miles above Huff the bad lands 
come directly to the river bank, and one long and peculiarly shajx^d clay 
ridge extends to the bank in an unbroken outline, very closc^ly resem- 
bling the beak of an eagle. This ridge plays an important part in Mandan 
tradition. The beak merges into the range of hills at the south; on the 
west of its base is a deep coulee, filled with wild fruit trees, and on the 
west side (of the coulee) a high promontory juts out from the range of 
hills, forming a flat-topped butte connected with the range of hills be- 
hind it by a narrow neck. The flat area is perhaps ten acres in extent, 
and the sides drop down precipitously all around except a narrow passage 
at the southeast, like those of a mesa in the Southwest. On the flat top 
of this promontory are the remains of the Eagle's Nose Village of the 
Mandan, very prominent in many stories and traditions, and by some 
said to have been built by the culture-hero. Good Furred Robe, although 
in this it may be confused with the Huff site. A steep path on the east 
side leads down to a spring, about halfway down the slope. 

This village, only recently inspected, is undoubtedly the one seen 
by Lewis and Clark opposite and just l>elow the point where the}- cam|)ed 
for the night on October 19, 1804.^ 

Holbrook Site. (No. 46.) About three miles farther up and on the 
east bank of the river is another site. This is situated on the edge of a 
high bluff, just below the mouth of Apple Creek, on a farm known as the 
Holbrook Place. This site has been described in a previous paper.^ 

Bad or Red Watei^ Site. (No. 1.) A few miles hip;her, on the west 
side, and a mile above the mouth of Little Heart Creek, is another site, 
which is identified as the Bad or Red Water Village of Mandan tradition. 



*Clark says, (Original Journals, vol. 1, 199) : ** On the point of a hill, 90 feet above the lower plane, I 
observed the remains of an old village, (high, strong, watchtoxrer <l-c.) which had been fortified, the Indian 
Chief with us tels me, a party of Mandins lived there. Here fimt saw ruins of Mandan nation." 

•Will, G. F.', "Some New Missouri River Valley Sites in North Dakota" (American Anthropologist, 
N.8. vol. 12.58-60, 1910). 
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Fori Lincoln Site, (No. 2.) Proceeding a few miles farther ui 
ccnne to the well known Fort Lincoln site, situated at the foot of tht 
below the old infantry barracks at that post and on a gentle slope re 
ing to the bluff edge. This site has been briefly described in a previ 
paper,' and is now owned by the State Historical Society. (Fig. 1.) 




Fig. 1. Fort AliRihnm Liuooln Mandan Site (No. 2). " 



Afotsif Site. (Xo. 3.) .\lK>ve this site we come to the Motaiff 
farm, jufit south of the out-^kirts of thr city of Mandan, North Dakota. 
Here there is a very prominent sJt? with unusually high mounds and 
depressions of considerable depth. It is well known to the Indians as Big 
Village, or a portion of that village. 



■TiU tad Spinds 



h t«S. Thii ii the bU Cluk alk Uw - Irt oU U 
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Scattered Village Site, In the eastern part of the present city of 
Mandan, considerably built-over, but nevertheless distinguishable, 
are the remains of 'Scattered Village ^ which was occupied in the summer, 
according to tradition, by those who had fields in the fertile bottomland 
close by. 

According to some of the old Indians, a site is also located on the 
outskirts of Bismarck, about opposite the two villages above described ; 
but if it ever was there all traces of it must have been destroyed many 
years ago.^ 

Ward Site. (No. 47.) The next evident site is, however, on the 
east side of the river, some three miles northwest of Bismarck, and on the 
flat top of the high bluflf, just to the south of the Ward Farm and near the 
mouth of Burnt Creek. This site has been described with a map in a 
previous paper,^ and is identified by some of the Indians as the village of 
a chief known as 'Looking.' 

Sperry Site. (No. .39.) About four miles further north is the Sperry 
site, on the flat top of the high bluflf and on the south side of Burnt Creek, 
where it emerges from the hills into the Missouri River bottoms. This 
site is of considerable size, and Mr. Lynn Sperry has a large collection of 
articles which he has found there at various times. Most of this site 
has been plowed, and it is at present very indistinct.' 

Boley Site. (No. 20.) On the opposite or west side of the river, 
northeast of Mandan, is the Boley site, situat^^d on the low bench edge 
and on the Boley Farm. It is a very well-marked site, but has been cut 
through by a railroad grade which destroyed a considerable part of it.* 
(Fig. 2.) 

Otter Creek Site. (No. 5.) A few miles further up, on the west side, 
and about two miles below Harmon, there is another small and indistinct 
site. This is situated on a high bluflf, just south of the point where Otter 
Creek runs into the river bottoms. It shows very shallow hut rings and 
would appear to have been occupied only a short time. 

Burgais Site. (No. 40.) Almost opposite this and on the east side 
of the river is the largest and best-preserved of all the sites in this region : 
the Burgois or Double-Ditch site, which is fully described in ''The 
Mandans" and is now held in trust for the State Historical Society. 



>Clark'B statement (^Uistcry of the Expedition, etc., 175) afrees with this tradition. He places the 
"2d villace of the Mandins" on the north side of the river, evidently in the southern edge of Bismarck, 
with another old site opposite it, in the bottoms on the south side of the Missouri. 

nVill and Spinden, The Mandana, 148. This site was not seen by Lewis and Clark. 

'Lewis and Clark did not note the Sperry site. 

^Lewis and Clark noted this site. Tney passed it during the first course on October 22d. (Hittory 
of the Expedition, etc., vol. 1, 175.) 
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This site is considered by the Mandan to have been one of their old 
villages, and they know it by the name of "Yellow Village *' or '* Yellow 
Clay Village/^ 

Larson Site, (No. 41.) About four miles further north, on the same 
side of the river, is the Larson site, which is also described with a map ia 
''The Mandans." 

o 
o ^ o 

c o o 

O O C' o 




VifT. 2. Bolcy Mandan Sito (No. 20). 



No othor villages liavr boon looatod on the oa.st side of the river, 
until tlio Knife River is roaehod, althoujuh further exploration rnipht 
n^Tal othor sites. One has been reported on the south side of Turtle 
Creek at its eniorKoneo into the river bottoms, but it is no longer possible 
to locate the site with anv eertaintvJ Another has been recentlv re- 
I)ortefl north of Painted Woods. 



iWe have now pji^^etl all of the sites of the old Heart River group. Clark describes this group as 
inafic lip of nine .>*it<'.«< aloim a stretch of twenty niilo!* of river. hoKinniiiK with the Fir.st OKI Sfandan 
villajrr* at Fort Liii<-olii and ending at a point near Uarnion. He locates three of these sites on the eaat 
and .^ix on the west hank. Indudinu all the sites nientione<l by Clark and those known today, we have 
alr>Mir this twenty mile stretch the following sites: 1. Fort Lincoln site: 2. Clark's sit^ on east bank south 
of Hi.'^niartk; '.i. liin; \ illajre, opj)(;i!(ite .No. 2; A. S<attere<l X'illage: 4. Clark's site in the northern 
part of Fiisrnarck; .'». 'J'he ^Vard .^ite; «i. The Holey .'iite; 7. The Sp>erry site, not seen by Clark; S. 
Clark's nite on west bank two miles above the Boley sit(»: 9. The Durgois site: 10. Site on the east 
bariAc twc» miles above the Hurcoi.^ site fClark »aw this or tlie Burgois site); 11. Clark's site on the 
west side at the mouth of a large crerk. evidently the Otter Creek site below Harmon: 12. The Larson 
site. Besides whicli there are about live other .Mandan sites below Fort Lincoln, making nearly nineteen 
sites that we might include in the Heart Hiver group 

This is by far the greatest gri)tiii of village sites along tlie upper Missouri at any one place. I set 
down on a map every site mentioned, frfnn the nortliein line of Nebraska to a point just above Knife 
River. There are eighty-two sites, and the Mandan sites from near Eagle Nose Village to Harmon 
make up just abo»it onj'-foiirth of this total number. — George E. Hyde. 
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On the west side of the river the Square Buttes come down as a 
iDugh barrier to the river a short distance above Harmon. They rise 
abruptly from the river's edge and present few locations for a village; 
and no sites are found on this side until we come some distance higher up. 

Molander Site. (No. 25.) The first site seen above the Square 
Buttes is the Molander site, situated on the Molander Farm, some two or 
three miles above the present station of Price. This site lies back from 




Fig. 3. Map of Molander Site from St. Paul Pioneer Press, 
about 1883 (No. 26). 

the edge of a rather high bench just south of a deep coulee full of water- 
holes. It has been very little disturbed and is in excellent condition. 
The ditch about the site is arranged with angles jutting out at regular 
intervals and completely surrounds the site. A low ridge of earth follows 
the ditch on the inner side and the interior has a large number of very 
plainly marked house rings. At the foot of this bluff, on the east, is a 
low, narrow bench, not over twenty feet above the level of the bottoms. 
On this are signs, considerably obliterated by cultivation, of a supple- 
mentary village, perhaps occupied in conjunction with the upper one. 
(Figs. 3,4). 

Pretty Paint Site. (No. 7.) A few miles above this place we come to 
the high bench point, jutting out into the river, known to rivermen and 
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marked on river maps as Pretty Point. On the very end of this point are 
the evidences of what was apparently a small and not very permanent 
village. The number of house rings is small, and there arc no traces of a 
ditch. The cutbank to the river, however, shows a number of old caches. 
Smith Site. (No. 26.) At the north base of Pretty Point is located 
the Smith Place, and just to the north of it on the bench edge are the 
remains of another site apparently divided into two parts by a deep 
coulfe. This site has been so mutilated by railroad grading as to leave 
few clues as to its original condition. 

o 
(^ O Oc°po 




Fig. 5. Lower Sanger Site (No. 8). 



Lower Sanger Site. (No. 8.) The next site is about two miles farther 
up and about one mile below Sanger, North Dakota. It is of medium 
Bize, fairly well marked, with a rather indistinct ditch around it and a 
number of mounds three to six feet high scattered among the bouse 
rings. The site is located on a flat-topped bluff just south of a deep 
coul^ with water-holes. (Fig. 5). 

Upper Sanger Site. (No. 9.) On the north edge of Sanger village 
and partly occupied by the River Elevator is the Sanger site. This is 
on the high bench which falls off directly to the river. Most of the site is 
very distinct and it is on a rather imeven piece of ground. The mounds 
are numerous and of considerable size and elevation. (Fig. 6.) 
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Just to the Dorth across the coul^ are further remains, not distinct 
enough to indicate any permanent village, but apparently a place where 
a number of lodges had once been built. 

The next group of sites brings us nearly to the Knife River r^on. 
There are three in the vicinity of Hensler, North Dakota, all of which are 
mentioned by Lewis and Clark. 

Bagnail Site. (No. 48.) The first of these, the Bagnall site, is about 
five miles above Sanger. There are no distinguishable sites between 
these two points, but along the bench edge bone fragments and broken 
pottery occur very frequently. This site is on the edge of the low bench 
which slopes up toward the northwest to a round knoll. It is entirely 
surrounded by a wall and ditch and shows very well marked bouse rii^; 
but there are no very great elevations or depressions. 




Pig 7. Greenahield Site (No. 28), probably Arikua. 

Greemkield Site. (No. 28.) To the east of Hensler the bench rises 
to a high bluff on the GrDenshield Place, and at the end of this bluff, about 
one and a half miles from Hensler, is a large and well-marked site with a 
wonderful outlook over the Missouri bottoms and up and down the river 
for many miles. It lies between two deep draws and is surrounded by 
many depressions, resembling old Ankara graves. There are also traces 
of what must havo been an early trading-post. (Fig. 7). 

Hensler Site. (No. 27.) Almost directly north of Hensler, on the 
edge of the level bench and about one mile distant, is the third site of this 
group. It b also very well marked, surrounded by a low ridge and shal- 
low ditch, and showing no great depth or elevations. 

These sites evidently constitute the three villages — one Mandan (the 
Bagoall), and two Arikara (the Greenshieid and Hensler sites), men- 
tioned by Lewi.s and Clark.' 

^Hitttnu/Uii Eipfdilion,tXi:..v<A. I, 177, 

ThflH Ankat& villuH wore ovidutLy occupied man 
that tba Arikm moved up to Ihii locality bafore tha an 
I7SS and 171M and abuidaiMd tLa viUaota iu ITM. In tL. 
filiagiB asaia. but tfae Maodao aod Hidala* eridantly ' 
tliam and ntuiad to cDucDt to thair ocEupation o[ the old 
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Mandan Lake Sites, (No. 29.) The next sites are some four or five 
miles above, on the bench along the east side of Mandan Lake. There 
are apparently two large sites here, divided by a deep draw or washout 
which extends back into the hills to the south. These two sites are well 
marked and abound in flint, finished artifacts, partly worked pieces, 
and unworked fragments. (Fig. 8). 

Fort Clark Station Site. (No. 10.) Three or four miles above, and 
on the east edge of the present village of Fort Clark, is a double site, 
divided by a ravine and situated close to the edge of the bench. The 
area is not extensive, nor are the rings and mounds well marked. As 
near as can be judged, Lewis and Clark state that this was the location 
of the Mandan when the Arikara came up to build in their vicinity. 

Old Fort Clark Site. (No. 11.) About one and a half miles farther up 
is the famous old Fort Clark site, built by the Mandan and occupied by 
them when Henry, Lewis and Clark, Maximilian, and Catlin visited them, 
and taken over by the Arikara after 1838 and used by them for many 
rears. This site is in excellent condition and has been several times 
mapped. Perhaps the most interesting of these maps is one made by the 
Indians of the Fort Berthold Reservation and giving the names of the 
occupants of many of the old lodges. The site of the old trading-post 
here is ver>' easily located even today. This site is now owned by the 
State Historical Societv. 

Fort Mandan Site. (No. 49.) Almost opposite here, on the east 
side of the river, was the village occupied by the Mandan in 1804, which 
is still in fair preservation, according to a recent report. 

Deapolis Site. (No. 30.) A few miles farther up on the west side is 
the site of the Mandan Dupta or Ruptare. This is on the river bank 
close to the Deapolis River Elevator. It is in excellent condition, and is 
now owned bv the State Historical Societv. 

Small Site recently Obliterated. (No. 31.) Two or three miles higher 
up, on the edge of the high bench, a small site was located and photo- 
graphed by Mr. H. C. Fish and the writer some ten years ago. Railroad 
work has since obliterated it, but it very evidently marks the place men- 
tioned by Boiler^ to which a few Mandan returned from Fort Berthold 
for some years. 

Amahami Site. (No. 32.) We now come to the well-known Knife 
River Hidatsa sites. The first of these is on the edge of the bench on the 
outskirts of Stanton village and is partly enclosed in the courthouse 

^Boiler, Henry A., Among the Indians. Eight Years in the Far Went: 18.'t8-1866. Embracing 
Sk€Uhet of Montana and Salt Lake. Philadelphia. 1868. (321.) 
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grounds. This site is well marked, level, and rather less encumbered with 
mounds and depressions than most of the sites. This was the old village 
of the small Amahami tribe. 

Lower Htdataa Site. (Nob. 33-34.) Nearly a mile farther up, and 
on the south side of Knife River, where it debouches, into the Missouri bot- 
toms, is the first Hidatsa site. This site really consists of two separate 




Hidal8aSit*(No.33). 
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K' jiLoiinds aii<l the depth of the rings, 
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Big Hidatsa Site. (No. 35.) On the north side of Knife River and 
on the edge of the bench which slopes up at the back to the hill where the 
Hidatsa sun dance was formerly observed, is the great Hidatsa village 
site. This is on land owned by Mr, Olds, is a very large site, and ia 
marked by very deep house rings and many mounds. 

Energy Site. (No. 51.) About six or seven miles further up the Mis- 
souri, and on the east bank, near the site of the now abandoned Energy 



lo 



^ coo q'^ .-, 



Fig. 10. Lower Portion of Second Knife River Site, Hidatsa (No. 34). 

Post OflSee, is another site, presumably Hidatsa, concerning which we 
have no very definite information. 

Mannkaven Site. (No. 52.) A few miles above, on the south side, 
and just above Mannhaven, is another site, claimed by the Hidatsa. 
This site was doubtless afEliated with the winter village site across the 
river on the north side, near the mouth of Wolf Creek, mentioned by 
Henry, but now quite obliterated. 

Somewhere in this locality was the Red Springs and the winter 
village of the Ankara, fiequently mentioned by Boiler, but not yet 
identified. 
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Rock Village Site. (No. 53.) Still further up, and again on the south 
side, is the site of the Hidatsa "Rock Village." This site is just above 
Expansion village and takes its name from Emanuel Rock in the river 
at that point, an object well known to all rivermen and named after 
Manuel Lisa who for a short time maintained a trading-post somewhere 
in the vicinity. 

Last Ankara Sites. (No. 54-55.) Still further up, just above the 
river elevator at Ree, is the first of the two Arikara sites, built by that 
tribe and occupied for about a year before they crossed the river and 
built near their aUies at Old Fort Berthold. These sites are separated by 
less than a mile, show ver>' short occupancy, and are exactly opposite 
the old Fort Berthold site. Tradition says that certain of the best criers 
could converse between the two sites with the river separating them. 

Old Fort Berthold Site. (No. 56.) The old Fort Berthold site is still 
in good condition and requires no description, as there are many printed 
accounts that give full information about it. 

Above old Fort Berthold there are several sites, all of which are 
ascribed to the Hidatsa, which were probably built b}' wandering bands 
from the Knife River seat of the tribe. Most of these sites have not been 
personally inspected, but they are said to show signs of only very brief 
occupancy. 

Bad Lands Site. (No. 59.) The first of these is about four miles 
below Elbowoods in the small area of bad lands, situated on the top of a 
high point some distance back from the river. It is said to have been 
ruled by a ver>' high-handed and cruel chief and to have been abandoned 
as soon as his death gave the people an opportunity to assert themselves. 
This site has been visited recently and was found to be on the flat top of a 
very high, steep-sided hill, the top having an area of some two acres. 
There are about twenty shallow and rather indistinct rings. The odd 
feature of the site was the small rings, more like tipi rings, being about 
eighteen feet in diameter. Some bones and potter>^ fragments were 
found. 

Elbowood.s Site. (No. 57.) The second of these sites is on the west 
bank of the river opposite the present Indian agency at Elbowoods. 
It is on a high bank, not far back from the river. 

An interesting stoiy regarding this site has been recently secured, 
versions coming from members of both tribes concerned in the events 
narrated, the Hidatsa and the Dakota. The story brings in an interesting 
item in describing a plan of water storage, a feature concerning which 
practically nothing had previously been secured. 
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It seems that on a certain occasion the Dakota sent out a large war 
party to destroy this particular village, which was located on a high and 
ver>' inaccessible promontory. A hunting band of the Hidatsa ranging 
far from home, happened to discover the war party and its object, and at 
once hastened home to their chief with the tidings. 

The chief immediately ordered the men forth to the hunt to secure 
many green buffalo hides, while the women dug deep pits in the lodges. 
The hides were speedily brought in, and were fitted into the pits by the 
women. Then men, women, and children began carr>'ing jars of water 
up from the river without ceasing. Just as the last reservoir was filled 
the Dakota appeared in the distance, and soon invested the village with 
the intentlbn of reducing it through the people's sufifering from thirst. 
There was much bitter fighting, all favorable to the Hidatsa owing to 
their almost impregnable situation. At the end of twelve days the 
Dakota decided that the people must by then have reached a very serious 
state and a grand assault was organized. To their surprise on launching 
the assault, they met a vigorous resistance in which many Dakota were 
killed. As a finale to the repulse the Hidatsa rolled down a number of 
skins full of water upon their discomfitted assailants. This so disheart- 
ened the Dakota that they at once raised the siege, leaving so many 
bodies of dead warriors in the vicinity so the Hidatsa say, that the village 
had to be abandoned on account of the stench. 

Inland Sites, In addition to this list of sites along the river, there 
are several sites more or less inland, some actually observed, others 
traditional and not yet located. 

First among these is the old Cheyenne site on the great bend of 
the Cheyenne River, in the eastern part of the State which has been 
observed and mapped. 

Dr. Beede of Fort Yates states that there is another Cheyenne site 
almost directly east from Fort Yates, some fifty or sLxty miles distant, in 
the hills near Kulm, North Dakota. This site, so far as known, has not 
been actually inspected. The Cheyenne who built this village are said 
by the Dakota to have come from Minnesota; they halted near Kulm 
for but a short time, then crossed the Missouri and built the village on the 
south bank of Porcupine Creek, above Fort Yates. 

A site, also formerly described, was seen by Mr. Joseph Taylor, a 
pioneer trapper, in the sand hills district east or southeast of Bismarck, 
North Dakota. This has been tentatively suggested as the site of the 
village visited by the elder V^rendrye. Careful search in recent years has 
failed to discover any traces of this site, and it is probable that it has 
been obliterated by the blowing of the sand. 




[VoLxxn, 

but so far as is 

fL Si'^aksr ooe can be definitely 

T^ icsr if -hiesft 2* sai w be aboot twenty miles 

«iaf sK ^r iTini tai^ ^flt Lmj^a a& SiMey Butte. 

imif i^nssmanK a auB like, a short distance 

SpvpQL pacs i«D a ^E^ ivai^ ??pc2ra?ti or westeni Ofirer or Mercer 
C«dii;t. 3&nra. r>Maci. 3iHmih~ me Di w^aei. the Hifiati^ redied at the 
laiK -if :^ ^aaibBanL-*amsaBBs^ R jeeiiEl* " ENr. Ubfay <tf the North Dakota 
HfettaaaL Sudefrj 3ik^ ixaaatti an Tri^kiTiT ^te in xht Knife Rhrer valley 
^mr ^fcwTHtrt Xira. Tnkoni. znr ^ Sir isk^ inb&^ied no account of it. 

T*^rwray iT «w»iiTf c 'laif ¥Fiyg*rr.s» joeas^s axi <?ariy TiDape on Graham's 
isttioii ia Diprx ^ L»k2*. rue a !a£?ffi£ !«earrh by Mr. H. C. Fish, when 
<»amiKce^ wxa ^aif X*:rta Doik^rca H^crval Society, failed to disclose 
aay 7r:ftAf *jc 5UM. a 5i&^> 

la. Trfmroi^ ^20^ ^ x iic^< we s;&Te pven the definite or f»obable 
iAHL€&-:Ki:ii cc a »r^Ktiiar ^nbe with ethch TiDaf^e site so far as pos- 
^bie-. T!!i«^ ar^. iowe^rer. a ^joctber oc she* not defimteii* ascribable to 
aa^y ooe :rtc^« :<o ^ir a^ kssct^ry aad trsditioQ so. Tradition is in too many 
<:ic<es T:ic%ie. oce Ziurasor kcacinc: a ci^nen ^e at one point, another 
c^nuwvtaiic the Ts^ime story with azMKber site. This is more especially 
tn^ oc the oidier <it^*t§w az:»i it ^eecos certain that some arctueolc^cal 
feaiun"^ wvuki preseat the surest means ot identification. We know that 
:^>me of the sites ha\e beea used by more than one tribe, and it is reason- 
aMe to suppi^se that thb may hai^e occurred in other cases. 

The Ankara sites seem to fwdominate lower down the river, the 
older Mandan sites center in the Heart Ri\*er region, while the Hidatsa 
sites are UK^t numerous farther nonh near Knife River. 

There are several much discussed and well-known sites which seem 
%-er>" difficult to identifv. Amone these are the site awav from the river 
visited by the elder Verendrje, the two Mandan sites on Apple Creek, 
the \*illage of the chief. Looking, which is located at different points bj' 
different Indian informants, and the site of the original Dupta village, 
the head village of the east side people of the Mandan. 



lit should be noted that the troops of Generals Sibley and Siilly in their *^ntp^ignm mg^iw%mt the 
Dakota east of the Missouri, in 1863 and 1864. frequently threw up earthworks to defend their camps, 
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The 0£BriaI Records of the I'nion and Confederate Armies. Some Indian remains are also m«itioned 
in these reports. 
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There seems to have been a real distinction between the Mandan 
of the east side and those of the west. We see the name Dupta carried up 
river by this people and applied to several successive sites, and finally 
transferred to the west side at the Deapolis site of Ruptare or Duptade 
when the last remnants of the east side people finally crossed the river. 
This division of the Mandan people is borne out by Maximilian's account 
of the difference in dialect between the people of the Fort Clark village 
and those of Ruptare. 

The Mandan village names and organization seem to have been in 
some way boimd up with the band divisions and band names. This 
presents an interesting problem. The present organization into seven 
bands, one division of four bands and one of three, seems to be a corrup- 
tion of the older organization, perhap>s due to contact with the Hidatsa. 
The older organization was made up of nine or thirteen bands, and the 
names of these divisions appear to have corresponded quite closely to the 
names given by Maximilian to the old Heart River villages. 

We have stated some of the difficulties that are encountered in 
attempting to identify the village sites from traditional information: 
let us now see what aid archaeology promises in this task. In this archaeo- 
logical field there are some differences in the remains, suggested by Dr. 
Ubby, which in the better preserved sites are clearly demonstrable. 
These differences were partly estabUshed by Dr. Libby's examination 
of recent village sites, and are partly corroborated in the descriptions of 
the villages by the early explorers and travelers, and further established 
through the statements of the older Indians as given to Dr. Gilbert L. 
Wilson, Dr. Libby, and the writer. In view of the agreement of the 
testimony from all the various sources, it seems reasonable to accept the 
differences in question as definitely established. 

According to this view, a village of the Mandan always contained at 
least one open area in the center of which was the barrel-like structure of 
planks — the ark of the First Man. All of the houses surrounding this open 
area belonged to prominent men and their doorways all faced more or 
less inward, without pointing directly toward the central point of the 
open space. One of the houses in this inner circle was distinguished by a 
peculiar m3thod of construction, having a flattened front. No lodge was 
ever built in the open space, though caches and corn scaffolds might lie 
within it. These are the certain distinctive features of the Mandan 
village. Others have been suspected, but not demonstrated satisfactorily. 

The Ankara village had an open space of similar proportions to 
that of the Mandan village, but lacked the plank cylinder in the center, 
and the Ankara sacred lodge always occupied a portion of the clear area. 
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The Hidatsa village, unlike the two above described, had no open 
area and no distinctive medicine lodge, the houses being crowded to- 
gether throughout the village. 

The Cheyenne earthlodge village has not been described by the 
early travelers or in tradition, and it can only be conjectured at present 
that it resembled most closely the Hidatsa village, as a comparison of the 
maps of village sites shows. We have therefore no distinguishing features 
for the Cheyenne site. 

There is one other sure determining feature which does not have to 
do with the village plan. This is the form of burial, a certain means of 
distinguishing between the Arikara and the other tribes, since the fonner 
always buried underground while the other tribes of the region employed 
the scaffold or tree burial. The finding of bodies regularly buried in 
graves is therefore a safe indication of Arikara occupancy of a village 
site. On the other hand the finding of bundles of human bones, or pieces 
of human bones and skulls, scattered among the debris of a village sit^, 
is a safe indication of Mandan or Hidatsa occupancy. 

In addition to the fairly well-established criteria of tribal diflferentia- 
tion mentioned above, there are a number of other points which further 
investigation may add to the list. Some stress has been laid in papers by 
other writers on the matter of the excavation for the house floor as a 
distinctive factor. As has been shown in a previous paper, investigation 
hardly bears this out, as various witnesses give different opinions and the 
safest conclusion seems to be that excavation was largely a question of 
getting a suitable soil for floor purposes. In this connection may be 
considered the question of the depth of house-rings. This feature might 
seem to depend on the amount of excavation, but investigation seems to 
show that this is not the case, as we find the deep rings in the sites tradi- 
tionally longest occupied, no matter which tribe occupied them, and 
more especially if such sites are partially sheltered from the blowing and 
drifting of dust and sand. In the other words, deep house-rings are the 
result of the building up of the surrounding \dllage level during long 
years of occupancy, and of wearing down the floor by treading and daily 
sweeping rather than of excavation for the floors. 

Other points which at various times have been suggested as distin- 
guishing features are the location with respect to each other of the wall 
and the ditch, the shape of the village area, the interior house arrange- 
ment, method of roof building, location of shrines or moniunents of a 
sacred character, and lastly, differences in pottery and in flint and bone 
artifacts. 
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Considering the above points in turn: as regards the wall and ditch, 
the descriptions of early travelers and the examination of sites show in 
some cases the wall inside the ditch, while in other instances it is outside. 
To the present, however, no connection has been established between the 
location of the wall and the identity of the tribe that occupied a village 
site. Local conditions would seem to account for the varying location of 
the wall, though it is significant that the older sites seem to have had the 
wall inside, as described by the elder V^rendrye. 

As to the shape of the village area: it is certain that there are no 
manifest differences between the shape of the Mandan and Hidatsa 
village sites. Mr. Steinbrueck, however, has advanced a theorj'^ that 
Ankara sites may be determined by their shape, which he says is always 
more or less circular, with a wall all around, and with salients at regular 
intervals. The writer has observed several such sites, but has also seen 
supposedly Arikara sites not built in this fashion and has observed known 
Mandan sites in the same form. 

As to interior house arrangements: diflferences such as we know 
existed here, and in the forms of corn scaffolds, sweatlodges, etc., are not 
of a nature to leave any definite archaeological trace, and therefore must 
be disregarded in seeking for factors of archaeological differentiation. 

As to the difference in the method of building the roof and lodge, 
there were doubtless minor variations between the methods of the 
Mandan, Hidatsa, and Arikara, but it is unlikely from what we know of 
these differences that they would leave archaeological evidence. There 
is, however, an old Cheyenne tradition extant which mentions that the 
Cheyenne earthlodge of early times was built by burying the butts of 
long poles in a circular ditch, then bending the tops together and tying 
them there. Such a widely variant method would most certainly be 
plainly discernible by excavation, and if this method was really employed, 
as can be proved or disproved at known Cheyenne sites, would give us 
another easily recognizable factor for determination.^ 

As to the location of shrines or monuments of a sacred character per- 
taining to particular tribes, we have already mentioned the sacred lodges 
of the Mandan and Arikara, and the Mandan plank enclosure. In 
addition to these we have the *Sun Mound' so-called, at the Cannonball 
site, described by the Dakota as a special Mandan feature. Evidence in 

^Thifl tjrpe of earthlodge was not neceesarily built by the Cheyenne in their MiBsouri River villagee. 
for the tradition clearly refers to a much earlier period when the tribe lived in the country north of the 
Minouri, in Minnesota or eastern North Dakota. The Cheyenne, when they lived in this region near 
the lakes, built houses of poles covered with mats, the poles presumably being bent together at the tops 
and tied as above described. Later, seemingly when tney moved into the plains north of the Missouri, 
they built the same type of house but covered it with skins instead of mats; they also built 'dug-outs' 
as above described. 
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this matter requires much elaboration before the presence or absence of 
such a mound can be used as a very definite factor. 

Last we come to the matter of bone and stone artifacts, and pottery^ 
Among these objects probably lies the best field for working out tribal 
occupancy of the dififerent sites. A large amoimt of study, however^ 
would be required to establish definitely the types of artifacts attribut- 
able to the several tribes. With a careful period of work elaborated by 
drawings and photographs, such as are given in ''The Mandans," upon a 
known site of each of the tribes, it seems almost certain that clear 
differences in pottery design, shape of arrow points and bone implements^ 
and quality of workmanship, could be demonstrated. Up to the present, 
however, this field of work is not open to the student. Let us hope that 
some organization may give us a definite report on at least one known site 
of each of the tril)es, based upon careful excavation, so that we may 
have the much needed data for comparison. 

Steinbrueck^s List. After the above was in manuscript, there was 
discovered in the vaults of the North Dakota Historical Society a list of 
sites with their location by section and township made by Mr. E. R. 
Steinbrueck during his connection with the Society. This has been very 
courteously placed at our service by the Curator, Dr. Melvin R. Gilmore. 
The list locates forty-two sites, all of which have been carefully compared 
with our own list, and it is found that Mr. Steinbrueck lists nine sites not 
contained in our previous list. His list is given, herewith, numbered 
according to his system. His numbers 6, 17, 19, 22, 23, 24, 42 and 44 
are not included in our list. 

Of these new sites numbers 16 and 17 are located a short distance 
north of Fort Rice postoffice. Number 19 is located a short distance 
northwest of the present village of Huff. 

His numbers 20 and 39 seem to be very nearly the same location 
unless the description is inaccurate, both approximating the Sperry site. 

Numbers 6, 22, 44, 23 and 24 are located in a section where we had 
been unable to find any sites, that is, l)etween the mouth of Square Butte 
Creek and the north side of the Square Butt^s, 6, 22 and 44 being very 
close together and just north of the creek. It is possible that they have 
been plowed up recently. 

Number 42 is located to the southwest of Mandan on Heart River 
and coincides with information obtained by Dr. Gilbert L. Wilson from 
an old Mandan, Butterfly. Butterfly said that the Fort Lincoln and 
Motsiff sites were Mandan and that the first Hidatsa village founded was . 
up Heart River from the Motsiflf site a short distance. 
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In publishing Mr. Steinbrueck's list, his numbers are given together 
with our own names for such sites as are included in our list. 

Mr. Steinbrueck had the advantage of working at a time when there 
was litUe settlement over most of the region and not much plowing had 
been done. He was a careful worker and there is little doubt but what 
the additional sites which he gives were located as described. 

Mr. Steinbrueck's Ust follows: — 

1. NW 1/2 NW 1/4 Sec. 5 and NE l/2 NE l/4 Sec. 6, Twp. 137, R. 80 

(Bad water). 

2. Partly on NE l/4 SW l/2 and partly on lots 3 and 4, Sec. 13, Twp. 138, R. 

81 (Fort Lincoln). 

3. N 1/2 and S l/2 SW l/4, Sec. 35, T\vp. 139, R. 81 (Motsiflf). 

4. SE 1/4, Sec. 27, Twp. 139, R. 81 (Scattered Village Site). 

5. Part SE l/4 SW l/4 and part Lot 1, Sec. 33, Twp. 140, R* 81 (Otter Creek). 

6. Center of S l/2 Sec. 6, Twp. 140, R. 81 (a new site). 

7. SW 1/4, Sec. 32, Twp. 143, R. 81 (Pretty Point). 

8. SE 1/4, Sec. 30 and NE l/4. Sec. 31, Twp. 143, R. 81 (Lower Sanger). 

9. SW 1/4, Sec. 19, Twp. 143, R. 81 (Upper Sanger). 

10. NE 1/4, Sec. 6, Twp. 143, R. 83 (Fort Clark Town site). 

11. NW 1/4, Sec. 37, Twp. 144, R. 84 (Old Fort Clark historical village). 

12. Four to five miles below Fort Yates, Cheyenne. 

13. Two miles above Fort Yates at second Day School (Slob Town Cheyenne). 

14. Center of S l/2. Sec. 10 and N l/2. Sec. 15, Twp. 134, R. 79 (Cannonball). 
16. Lot 3, Sec. 14, Twp. 135, R. 79 (Fort Rice). 

16. E 1/2 SW 1/4, Sec. 11, Twp. 135, R. 79 (a new site). 

17. E 1/2 NW 1/4, Sec. 11, Twp. 135, R. 79 (a new site). 

18. Center N l/2. Sec. 8 and S l/2. Sec. 5, Twp. 136, R. 79 (Huflf). 

19. SW 1/4, Sec. 5 and SE l/4. Sec. 6, T. 136, R. 79 (a new site). 

20. NW 1/4, Sec. 14, Twp. 139, R. 81 (Boley). 
21. 

22. SW 1/4, SW 1/4, Sec. 6, Twp. 140, R. 81 (a new site). 

23. Part NW l/4 and part NE l/4. Sec. 14, Twp. 141, R. 81 (a new site). 

24. N 1/2 SW 1/4, Sec. 14, Twp. 141, R. 81 (a new site). 

25. NE 1/4, Sec. 17, Twp. 142, R. 81 (Molander). 

26. SW 1/4, Sec. 31, Twp. 143, R. 81 (Smith). 

27. NE 1/4, Sec. 36, Twp. 144, R. 82 (Hensler). 

28. SE 1/4, Sec. 26, Twp. 144, R. 82 (Greenshield). 

29. SE 1/4, NE 1/4, Sec. 34, Twp. 144, R. 83 (Mandan Lake). 

30. Center where 6 and 7 of Sec. 16 and NE l/4 and N W l/4 join Sec. 21, Twp. 

144, R. 84, (Deapolis). 

31. S 1/2, Sec. 17, Twp. 144, R. 83, New or meant for 84-lostsite, destroyed 

by railroad. 

32. Sec. 33, Twp. 145, R. 84 near mouth Knife River, Stanton (Amahami). 

33. NE 1/4, SE 1/4, Sec. 33, Twp. 145, R. 84 (Lower Hidatsa). 

34. NE 1/4, NE 1/4, Sec. 33, T. 145, R. 84 (Lower Hidatsa). 

36. Near center, NW l/4. Sec. 21, Twp. 145, R. 84 (Big Hidatsa). 
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36. 

37. S 1/2, NE 1/4, Sec. 30, Twp. 136, R. 78 (Shenner). 
38. 

39. NW 1/4, Sec. 2, Twp. 139, R. 81 (Sperry). 

• 40. NE 1/4, Sec. 21, Twp. 140, R. 81 (Burgois). 

41. Part NW l/4, Sec. 9 and SE l/4, Sec. 4, Twp. 140, R. 81 (Larson). 

42. NE 1/4, NE l/4, Sec. 33, Twp. 139, R. 81 (a new site). 

43. NW 1/4, Sec. 10, Twp. 136, R. 80 (Eagle's Nose). 

44. Lot 7, Sec. 34, Twp. 141, Range 81 (a new site). 

Survey of Village Sites in 1919. 

In conclusion are given some details from a survey made in 1919 in 
conjunction with Dr. Spinden, a survey which included all of the known 
sites on both sides of the Missouri from the Cannonball site to the 
Burgois site. This area included all of the older sites to which but little 
attention had previously been given; none of the actual historical sites 
were visited. 

Fourteen sites were examined, and all were mapped where sufficient 
trace remained for mapping to be possible. Small representative collec- 
tions of pottery and other artifacts were sought at each site from which 
some rather interesting data have since been derived. The sites visited 
were for the most part the very oldest ones which can be connected up 
with the Mandan, and which traditionally mark the earliest advent of 
that people into the region. The following list names the sites seen in 
order going upstream: — 

The Cannonball site, the Fort Rice site, the Shermer site, the Glenooe site, the 
Huff site, the Eagle's Nose site, the Holbrook site, the Bad Water site, the Fort 
Lincoln site, the Motsiff site, the Ward Site, the Sperry site, the Boley site, the 
Burgois site. 

These sites have all been described or mentioned previously, with 
one or two exceptions, but we shall give a brief account of them as ob- 
served on this survey, taking them up in turn. 

The Cannonball Site. (No. 14.) This site was gone over rather care- 
fully. It was found that much of the area previously supposed to belong 
to the site gave no evidence of it on close examination. Even with this 
lopping off, however, the site is a large one. It was mapped as well as 
possible, in view of the fact that part has been plowed, and all is rather 
indistinct. There is rather clear evidence of two series of house rings, 
one much more plainly marked than the other, and superposed upon it. 
The rings do not seem to be crowded even under these conditions. Some 
difficulty was exp)erienced in getting a collection of artifacts, most being 
found in the section which was occupied by a patch of com. This 
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scarcity of artifacts may be due either to short occupancy or to extreme 
age which often operates to make finds of that sort procurable only at a 
considerable depth. Some fifty-six pieces of pottery were secured in all, 
most of which were noticeable for their coarseness and lack of ornamen- 
tation. 

The Fort Rice Site, (No. 15.) This site is at present almost indis- 
tinguishable, having been so many times plowed and seeded, a slight 
rolling of the surface being about the only evidence to show house rings. 
Pottery and artifacts were scarce, but a small collection was gotten after 
some search. All rim pieces found showed decoration and the quality 
seemed superior to that of the Cannonball site. Quite a proportion of the 
sherds were red. 

The Shermer Site, (No. 37.) This site on the east side of the river 
has been known for some time, but never described by anyone who had 
visited it. It proved to be very interesting. With the exception of a 
small comer which has been plowed and was occupied by growing corn 
at the time observed, the site is in very good condition and was easily 
mapped. It is some three miles south of Glencoe, North Dakota, in a 
rather rough country with several bad-land buttes in the vicinity, and 
far removed from general travel. The site lies on the edge of a rather 
low bench with a broad view over the river lyttom to the west. It is 
bounded on the north by a shallow coul^ and overshadowed on both the 
north and south by higher bluffs. This site is one of those in which 
bastions play a part in the fortifications. A wall and ditch seem to have 
surroimded the whole site except along the bench edge and the wall pro- 
jects at intervals into well made bastions. The house rings are fairly close 
together though not crowded as in some of the later sites. (Fig. 11.) The 
amoimt of pottery and artifacts present and easily dug up would indicate 
a rather lengthy period of occupancy, as would the depth of deposit in 
places along the bench edge. 123 potsherds were found together with a 
number of bone and stone articles. The pottery was of good quality 
with nearly all rims showing ornamentation. About one-fifth of the 
sherds were red or brown. 

The Glencoe Site, About two miles above the Shermer site on the 
edge of a high bluff with deep coulees both above and below, very indis- 
tinct traces of another possible site were discovered. The site has appar- 
ently been cultivated for some time. At present there are no indications 
of house rings or boundaries, except in the fading off and disappearance of 
artifacts. Doubtless this site was only a temporary one, although enough 
potsherds were found to show that it was more than a camp en route. 
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The potten' seemf to resemUe ven* cloeely in ite general characteristics 
thai of the Sbermer site. 

ThfHufSiU. iXo.lS). This site pro%-ed perhaps the most interesting 
of any visited, especially because it is in the verj' bestrpreserved condition 
of any of the extra ancient sites, ne%~er having been plowed or materially 
disturbed. Schdc <rf the other nearby sites may hare presented as inter- 
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estiiig and unafual features, but they are now so nearly obliterated that 
it is impossible to tell The map made showed many featw«s which 
differentiated this sitf- from any of the others, the most prominent 
feature bcinn its almost perfectly rectangular shape. The rectangle 
lying along the high bluff overlooking the river is well outlined by a wall 
and ditch, still of considerable depth, with a number of r^ularly placed 



1924.] 



WiU, Missouri VaUey Archxology. 



337 



bastions. The river side is protected only by the very precipitous bank. 
An area of about twelve acres is enclosed within the wall, making this 
perhaps the largest enclosed site we have found. (Fig. 1 2) . Most of this 
site is owned by the North Dakota State Historical Society. 
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Ilig. 12. Huff Mandan Site (No. 18). 



A coul^ cuts into the blufif a short distance beyond both the north 
and south ends of the site. A bastion occurs at each corner as well as 
those at regular intervals along the three sides. Within the wall, the 
ground now is comparatively level, although the house rings are easily 
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distinguishable. Apparently the site has drifted in with sand and dust, 
as very little trace of occupancy can be found without digging well down 
beneath the present sod. The house rings are spaced much further apart 
than usual and seem to be laid out more or less in lines or rows with linear 
areas that might pass for streets. Pottery found here seems to resemble 
strongly that from Fort Rice, and the Shermer and Glencoe sites, 
although it was much more difficult to find in quantities since none of the 
area had been plowed. In connection with the unusual features of this 
site, it is interesting to recall its traditional importance. Supposedly 
this is the sit« of the first village built by the culture-hero chief. Good 
Furred Robe, when the Mandan reached this vicinity. One Mandan tale 
relates that the site was laid out with straight lines, the houses more or 
less in rows, to imitate the laying out of a field of com, all as directed by 
the chief. A number of the oldest stories are also connected up with this 
and the Eagle's Nose sit<?s. 

The Holbrook Site, (No. 46.) This site has been referred to previ- 
ously, and described some years ago in a paper for the "Anthropologist." 
The description at that time is as follows: — 

The site extends along the bluflf about twelve hundred feet, the depth back up 
the gentle slope being about six hundred feet. A ditch ran from the north end of 
the village on the edge of the bluff in a flattened semi-circle to the south end where 
it terminated at the bluff edge which is quite steep all along here. The ditch was 
traceable for the whole distance and the larger mounds seemed to skirt the inner 
side of the ditch, with lower mounds and barely distinguishable depressions in 
the enclosed area.^ 

Since the above was written all traces of mounds, ditch or rings 
have disappeared, but no great difficulty was experienced in finding a 
good collection of potsherds and other artifacts. It will be noted from 
the description above that this was a very large site which may originally 
have closely resembled that at HufT, as even when first observed long 
cultivation had destrov(»d most of the details of construction. 

The Eaglets Nose Site. (No. 43.) Our next site is the unusual one of 
Eagle\s Nose on the west side of the river. This has already been de- 
scribed, and is almost directiv across from the Holbrook site. Artifacts 
of any sort seemed to be pretty far below the sodded surface here and 
some trouble was exix^riencod in getting pottery fragments; in fact what 
was found was for the most part only of the heavy, crude and lasting 
type. 
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Bad Water Site. (No. 1.) This site on the west side is located about 
a quarter of a mile above Little Heart or Bad Water Creek of the Man- 
dan. The location is on the gentle slope of a hill which descends to 
the low bluff edge. Unfortunately it has been practically destroyed, part 
having been frequently plowed, part being occupied by a wide graded 
road, and most of the rest effaced by a wide railroad cut. About all 
that could be done was to secure a small collection of pottery and artifacts. 
Apparently this also was a site of considerable area and would have been 
very interesting for comparison with that at Huff and the Holbrook site. 
This site is mentioned frequently in Mandan traditions. 

Fort Lincoln Site. (No. 2.) About five miles further up we come to 
the well-known and important site of old Fort Abraham Lincoln. This 
has been previously described. On this occasion it was mapped, and a 
good collection was obtained. The depxjsits of debris are very deep here 
and long occupancy until rather more recent times than in case of the 
sites lower down is suggested by the fact that artifacts are plentiful even 
on the surface, and the ground is only partially sodded over. (Fig. L) 

Motsiff Site. (No. 3.) Three miles further up, and again on the 
west side is another well-preserved and apparently long occupied site. 
"Some traditions give this as the seat of the Hidatsa while living in this 
area, while others call it an offshoot of the Fort Lincoln Mandan site. 
It lies on the point of a bench some thirty feet above the bottomland 
and along the base of which Heart River flows. It is cut or perhaps 
bounded on the west by a deep ravine, a point somewhat difficult to 
determine. There are traces of a wall and ditch; the house rings are 
of unusual depth; and there are a number of very large mounds scat- 
tered over the village site. This site, with the Burgois, Boley, and 
Larson sites, seems to be of a very similar type and appearance. The 
■site was mapped and a good collection of pottery and artifacts found, as 
they were rather plentiful. (Fig. 13.) 

The Scattered Village Site. (No. 4.) This site is situated in the east- 
em part of the city of Mandan, is entirely built over or occupied by 
gardens, and is practically destroyed. 

The Ward Site. (No. 47.) The next site is on the east side. It has 
already been mapped and described. Particular attention was however, 
directed to the bastion in view of the occurrence of this feature further 
down. In this case, a wall and ditch cut off a promontory of consider- 
able height and inaccessibility, these being on the east and including two 
bastions very similar to others observed. The ditch extends out onto the 
steep sides of the promontory as a sort of terrace. A good collection 
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was secured here, although it was necessary to go below the sod to find 
anything. 

The Sperry Site, (No. 39.) Four miles further up on the same side 
is the Sperry site, located on the point of a high bluff where Burnt Creek 
enters the Missouri River bottoms. The creek flows along the east and 
north base of the bluflf while the river bottoms are along the west base. 
This site differs somewhat in general appearance from others in the re- 
gion. It is rather faint in places, but appears to show a ditch and wall 
across the narrow neck of the promontory, with the ditch continued as 
a terrace for some distance along the east side. The site was mapped and 
a good collection of potterj" and artifacts taken without much diflSculty. 
A significant feature was the easy discovery of several glass trade beads 
upon the ant hills. This is the only site in the region in which evidence 
of contact with the whites has been found. It would serve perhaps to fix 
the site as more recent than others in the region, and renders significant 
a claim by an Arikara that it was built by his people. 

The Boley Site, (No. 5.) Almost directly across the river from the 
Sperry site is the Boley site, already described. A map was made at this 
point although part of the site is obliterated by a railroad cut. A good 
collection was also made here with great ease as pottery and artifacts 
were very plentiful. 

The Burgais Site. (No. 40.) This site has been better described and 
more frequently mapped than any of the others. Only a short time was 
spent here in getting a small collection of potsherds. 

Conclusion. 

In pursuing the above-described work an impression gradually grew 
up that there were two rather distinct types of sites in the region, distinct 
enough in fact so that nearly every site could be referred readily to one or 
the other group. The center for one type seems to be below the Heart 
River, with the Huff site as perhaps the best representative. The second 
type is found at and above the mouth of the Heart River altogether, 
although the lower sites seem to overlap. A basis of racial difference 
seems hardly practicable as sites of both types can, with little question, 
be attributed to the Mandan. A reasonable conclusion therefore seems 
to be that the two types must represent a difference in time and culture 
between two i)eriods of occupation by the same tribe. This agrees well 
with the historical traditions of the Mandan, and seems a fair hypothesis 
although much longer and more detailed work would be required to 
demonstrate it fully. 
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As to the actual diflferences, the descriptions and maps will give 
some of them, but mifortmiately many of the very' old sites were beyond 
mapping. In our potter>' collections, however, there seems to be an 
opportunity for the working out of pronounced diflferences which seem 
to go with the two types of sites. The collections were not suflBciently 
large to get at many diflferences, but one at least seems to be pretty 
clearlv shown. 

The diflferences which we believe to be shown by a general examina- 
tion of the sites are as follows: The lower or older sites are more heavily 
grassed over when undisturbed, artifacts are almost impx)ssible to find 
until a thick layer of sod has been removed, whereas on the upper sitea 
the sod is thin or absent and many artifacts are present on the surface. 
In the older sites the area is much larger for the same number of house 
rings, the rings are spaced further apart, the area is more level with only 
low mounds occurring occasionally, the carefully planned wall and ditch 
with bastions occur with the exception of the Molander site only in the 
lower territor\' where we find three marked examples of it with most of 
the other sites too nearlv obliterated to show whether this feature was 
present at all. The examples are the Shermer, Huflf, and Ward sites. 
As to the Molander site, in many features it seems to resemble the older 
group and it may have been built by a pioneer group from the older vil- 
lages. The Huflf site is a wonderful example of well worked out fortifica- 
tions, and unquestionably antedates any possible white influence. In 
connection with this feature of fortified \nllage€ with bastions it is inter- 
esting to recall V^rendrye's descriptions of such features at the Mandan 
villages. 

As has been said, diflferences in potterj- seem to agree with the ones 
enumerated above. Other artifacts seem to be pretty much the same for 
all sites and do not occur in such quantities as does the pottery. Some 
difficulty was encountered in working out a graphic plan for showing the 
difference in pottery as nothing but small fragments were secured from 
any site. However, a rather arbitrary plan of tabulation was worked 
out which seemed fairly satisfactory, and which at least brings out one 
dififoronce very clearly. It is ix)ssiblc that with much larger collections a 
number of other ver>' interesting features could be worked out. As our 
collections varied much in numbers of pieces only broad and unmistak- 
able features could be differentiated. 

The plan used is the tabulation of all pieces from each of the differ- 
ent sites according to a list of specific features of decoration, quaUty, etc. 
The following features were selected for tabulating: the number of red. 
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or browD and black pieces from each coUection; the number of plain, 
unomamented rims from thin ware; the number of plain, UDoraamented 
rims from thick ware; the number of pieces showing exceptionally fine 
and skilful work; the number of pieces showing incised herring-bone 
pattern decorations; the number of pieces showing fingerprint ornamen- 
tation; the number showing decorative ears, knob or luge on the rim; 
the number showing decoration by pressing something resembling a 
string of flat beads into the wet clay; the number showing a decorated 
border around the top of the pot; the ntmiber showing the rim itself 
decorated as well as the border; the number with outside and inside 
decorated border, the number showing outside and inside border and 
rim, ail three decorated ; the number showing the string mark decoration 
widely spaced; and the number showing these string marks spaced 
ckwely t^^ther. 

The table worked out from collections from the fourteen sites is 
given herewith. 
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String ornamentation is, of course, the predominating method used 
in this region and hence most of our differentiation is based upon 
variations in that feature. A glance at the table shows that the 
single feature which shows marked and certain differences between sites 
is that of widely or closely spaced stnng-mark lines. Not only is this 
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difference procoonced between sites, but also between groups of atoi 
which coincide whh the groups as determined by other data. The aitei 
group^ lis the lower and older are the Cannonball, Fort Rice, Shermerj 
Gkncoe. Huff. Eagle's Nose. Bad Water, Holbrook and Ward. The latal 
or upper sites are Ft. Linccdn, Motsiff, Boley, Sperry, and Burgoia. 

The figures from the table demonstrate that all of the older sitei 
have a very heavy proportion of the pottery with string marks with 
the lines widely spaced on the pot surface. On the other hand, m 
find the preponderance of pottery showing the narrowly spaced lines to 
be almost as great in the newer group of sites. The Holbrook and Ward 
sites, upi^vrmost. and presiunably latest of the older group seem to show 
more or less of a transition, the Holbrook site showing seven wide and 
nine narrow^ the Ward showing thirty-one wide and fifteen narrow. 
Larger collections might change indications in the case of these two but 
could hardly be expected to do so in the cases of most of the other sites. 
Incidentally it must be noted that the Sperry site, indicated by some 
evidence as the youngest site, shows the greatest preponderance of the 
closely spaced line pieces. 

An approximate total of the pieces in the collection from each site 
may be obtained by adding the number of red or brown and black pieces 
for each site. 
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